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FOREWORD

Purpose of tme Inviron ental Studies

The National Environmental Policy Act of 1969 directb that all agen-

cies of the Federal Government "include in every report on proposals for

legislation and other major Federal actions significantly Affecting the

quality of the human environment, a detailed statement ... on the environ-

mental impact of the proposed action." The Act deals only with propostd

action. However, in keeping with the spirit of the Act, cte U.S. Army

Corps of Engineers has developed its own policy that requires such reports

on projects it has completed and for which continuing oprratonal and

maintenance support are required.

In keeping with its policy, on January 1!, 1973, thu St. Paul Dis-

trict of the U.S. Army Corps of Engineers contracted vith the orth Star

Research and Development institutue to prepare an environsental impact

assessment report of the Corps of Fagineers operating facilities And

operations on the Mississippi River from the head of navigation in

MInneapolis, Minnesota, to Cuttenberg, Iowa. Included also are the

Minnesota and St. Croix Rivers from the heads of navigation at Shakopee

and Stillwater, Minnesota, respectively, to the Mississippi River. This

portion of the Mississippi River basin will %uhsequently he torard the

"Northern Section" of the upper Mississippi River, the "study Area", 0r

the St. Paul District.

The Corps of Engineer" has been active in the Northern Section since

the 1820's when they removed brush and snags from the river to permit

m
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g the Northern Section of the upper Mississippi River. Backpround infor-
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Socioeconomic systems include industrial activities, such as income and

employment generated by barge traffic or activities in operating the

locks and dams; recreational activities, such as fishing, boating, or

humnting that are related to Corps operations; and cultural considerations,

whi~ch include archaeological and historical sites.



1. PROJECT DESCRIPTION

The project consists of structures and operations and maintenance

activities. The structures include 1) 104 wing dams, 7.8 miles of bank

revetments, and 13 closing dams, built mostly between 1878 and 1910;

2) Lock and Dam No. 10, consisting of a main lock and the upper gate bay

of an auxiliary lock, a movable dam section, an earth dike and an ogee

Operation include lock operations and dam operations.

Maintenance includes dredging the navigation channel and harbors to

a minimum nine-foot depth, disposing of the dredge spoil, clearing debris

from the channel area, and maintaining the locks and dam.

AUTHORIZATION

The nine-foot channel project was authorized on July 3, 1930 with

the passage of an act by the Seventy-first Congress which modified the

existing six-foot channel project in accordance with a comprehensive

plan to develop a nine-foot channel submitted in House Document No. 290.

A series of amendments in 1935 and 1937 extended the project above the St.

Anthony Falls, and to the Missouri river. There have been several ad-

ditional acts since that time to construct harbors, and flood walls in

Pool 10.

HISTORY

The original form of the Mississippi river was a shifting, highly

divided relatively shallow braided river flowing in the broad flood plain
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l
gdeposited by the outwash drainage of Wisconsin glaciation. The extensive

Development of islands, mud flats, and sand bars formed an interlacing

network of chutes, sloughs, and channels.

Navigation was hindered by the shifting channels and extensive areas

of snags, large trees left in the channel by receeding flood waters.I
As early as 1824 appropriations of the Federal Government financed

snagging operations from the Missouri river to New Orleans. In 1878

Congress authorized the development of a 4 foot channel from St. Paul,

Minnesota to the mouth of the Ohio River. In 1907 a new project was

authorized to increase this to a six-foot channel. The project was

developed by the construction of hundreds of wing damrs, formed of alternate

layers of rocks and brush, projecting into the channel from the shore to

constrict the flow and increase the scouring action of the water. Bank

revetments were installed to prevent bank erosion. Closing dams were

also constructed to augment flow in the main channel by reducing the

flow into the side channels and sloughs. (Fig. 1)

Location

With the continued expansion of navigation, the Seventy-first

Congress authorized the nine-foot channel project. The nine-foot channel

was achieved by the construction of locks and dams supplemented by dredging.

The present Lock and Dam 10 is located 651.1 river miles above the mouth

of the Ohio River, and 32.8 river miles below lock and Dam No. 9. The lock

is on the right bank (Iowa side) of the Mississippi River adjacent to the

on rightississipp
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Figure 1. copy of 1929 Aerial PhOto showing wingdams andrevetment in Pool 10.
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jtown of Guttenberg which is at the southern most limit of the St. Paul

District. Construction began on 11 February 1934 and was completed on

15 December 1936. Lock and Dam No. 10 was placed in operation on 26

November 1937 by the Rock Island District, and on 1 October 1939 control

of the project was transfered to the St. Paul District. (Regulation

Manual, 1972) In the section of the Mississippi River presently known as

Pool 10-Mile 615.1 to 647.9 the wing dams and closing dams are presently

submerged and their location may be located on the current navigation

charts.

The changes in the reach of the river now known as Pool 10 may be

noted on a series of charts (Fig. 2, 3, 4, 5) showing the various stages

of development from the 4.5 channel in the 1890's, to the "Brown Survey" in

1930. These were reissued as the "Flowage Charts" in 1933-34 to indicate

land ownmership for use in the acquisition program of the nine-foot channel.

The"Flowage Charts" only cover the portion of Pool 10 from the mouth of

the Wisconsin River to Guttenberg, Iowa. In 1938 the Corps published charts

of the nine-foot channel, the "Continous Survey", showing river soundings

and sand bars. Several editions followed, the most recent, 1972, are

based on a 1964 aerial survey. There are no contours between the Wisconsin

river and Lock and Dam 9 on these maps of pool 10. There are also the

"Upper Mississippi River Navigation Charts" for general boating useage.

CORPS FACILITIES

Lock and Dam No. 10 consists of a main lock 110 feet wide and 600

feet long, the upper gate bay of an auxiliary lock, and a movable dam
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River.
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. I . .S cING

tbw environm.ntal setting of the project covered in this section

L4t . 4 dr.ription of the study area from the period prior to the

*.i i, l:t l of the nin'-foot channel (1930) up to the present time.

Owcs.*,,t= O riro)rct under consideration was initiated about 40 years ago,

P" ItffFwoit to rrcotr.truct accuratcly the natural and socioeconomic

*w.h;m4 vt ,o to lok and dam construction. There are three reasons for

S-(of prv- Ie.- data on the, envirotn.ntil s-tt ing prior

di;) no t f isolatinag sotflc iinges in Oin river

trnpo n- ,, I o th.c nine-foot channt1 fre:- those

"s4,J-=: i!- cir li cr 4-112- and 6-foot channels or by

, ., .ion i.nd industrialIzat on along the

tI p c.- nph-i i h.isI' on reducing the environmental

imo,- er;atIng and %alntaining the nine-foot channel

**tvmii* i,4 rontnsnt ion -- not eliminating it entirely.

Prt. + a,-ii tiena of the pre-project environmental settings in

t,*- ,-Fn PA-ve leoI (Ic d from available published information and

P . l . ," t ,  ri'fcr and nwt compplete.

~T" - e~.- f the environmental impact of the project later in

*~,f ;ne* le'c v oIdent ify changes In the study area
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occurring in the past four decades that are attributable to the nine-foot

channel project.

INATURAL SETTING

The Mississippi River basin has been modified by man since the early

1800's. Reconstruction of conditions before this time is difficult and

of limited value since this project is primarily concerned with the effect

since the Lock and Dam construction in the 1930's. This overview of the

natural setting will attempt to develop an idea of the 1930 condition in

Pool 10 with some recognition of the earlier effects of man.

From its source at Lake Itasca downstream to Lock and Dam No. 10,

the Mississippi River and its tributaries drain a watershed of 79,370 sq.

miles. Of this LoLal 12, 760 sq. wiles of wLeshe contributcs to the

tributaries entering Pool 10. The only major tributary is the Wisconsin

I River, the second largest tributary in the St. Paul District (11,700 sq.

miles of watershed).

Geology

The area surrounding Pool 10 is an upland formed by two cuestas,

upland belts with a short, steep descent or escarpment on one side and a

long gentle slope on the other. This formation is formed by alternate

I layers of resistant and weak rock dipping parallel to the gentle slope.

The cuesta north of the Wisconsin River is composed of Lower Magnesian

(Prairie du Chien) limestone formation which dips below the cuesta south

I of the Wisconsin River formed of the Galena-Black River (Galena-Platteville)

limestone fortnation. The arrca is underlain with Cambrian sandstone.

( Martin, 1932)
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i Driftless Area

The "driftless area" which includes most of southwest Wisconsin and

g portions of Iowa and Minnesota (Fig. 7) is a region which was by-passed

by the southward extension of the glacial lobes during the Pleistocene.

Recent evidence has indicated the presence of Kansan glacial till along

the Iowa side of the Mississippi, and there is some discussion of the

possibility of some early till from Nebraskan glaciation in Wisconsin, but

if present its majority has been removed by weathering processes. (Hartley,

1966). The effects of glaciation, the leveling of the land by ice action

and the deposition of glacial till, are not present in the driftless area

and weathering has occured to a greater extent than in the surrounding

areas.

Topography

Uplands

The result of the geologic formations and the long period of weath-

ering has resulted in a highly disected upland with numerous steep bluffs,

craigs and pinnacles, and natural bridges. Solution activity in the lime-

stone has resulted in extensive areas of sink holes and caves, not found

in the areas of glacier drift. (Martin, 1932)

Mississippi River Gorge

Within the Upper Mississippi Valley the Mississippi River flows in

a channel contained within a gorge or youthful steep sided trench which

follows the western border of Wisconsin. At Prairie du Chien, at the

middle of Pool 10, the gorge is 2'2 miles wide and 500 feet deep. The

L - ^ - -
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gorge widens to the north to 3 miles or more as a result of down cutting

into the weaker Cambrian sand stones. The downward dip of the resistant

Lower Magnesian limestone just south of Prairie du Chien causes a narrow-

ing of the gorge to 1 just below Guttenberg. Fig. 8. The gorge consists

not of extensive palisades but is deeply disected and forms a series of

steep bluffs broken by narrow ravines formed by the small tributary

streams. The gorge has a youthful appearance but the bottom land and the

channel have a mature appeatance.

There are a number of narrow terraces, rising about 25 feet above the

flood plain. The major ones in Pool 10 are at Prairie du ChiLn, Bagley,

and Guttenberg. (Fig. 9) The floodplain occupies most of the bottomland

and has a very shallow grade, .01% per mile.

The floodplain material is clay, silt and loam intermixed with sand.

The floodplain is underlain with 150 feet of outwash till deposited by

the river at the time of glacial recession.

The floodplain contains not only the main channel, whic' occasionally

is divided into two almost equal channels as seen at Prairie du Chien, but

also many narrow sloughs. Some of these are outlets of tributaries but

most are more closely related to bottomland lakes which are abundant in

the broader reaches of the gorge. Most of these lakes are small and form

behind the natural levees which form raised elongated ridges along both

sides of the channel.
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Wisconsin Delta

* I While the Wisconsin River carries a sediment load 30% greater than

* the Chippewa (U.S. Army C. of Eng., 1970) its delta has not resulted in

the damming effect which developed Lake Pepin.

Just above the confluence of the Wisconsin with the Mississippi the

Lower Magnesian limestone dips below the surface. This resistant formation

restricted the gorge erosion and resulted in a narrowing of both the

Wisconsin, and the Mississippi channels. The resultant increase in velocity

of the Mississippi allowed the majority of suspended materials to be

carried down streami, rather than developing a delta. This narrowing of the

channel reaches its maximum at Clayton, Iowa, where the river is con-

stricted to 725 feet as compared to 1400 at Prairie du Chien. This reach

of the river is also the deepest stretch, 37 feet on the 1893 charts,

south of Lake Pepin. (Martin, 1932)

Scenic Aspect

This combination of factors has resulted in this section of the

"driftless area" being recognized as one of the most scenic areas in the

Mid-west. As early as 1854 Wisconsin's first state geologist, Edward

15aniels, (1854) descrihed the area: "About one-third of the surface is

prairie, dotted and belted with beautiful groves and oak openings. Thle

scenery combines every element of beauty and grandeur - giving us the

j sunlit prairie, with its soft swell, waving grass and thousand flowers,

the somber depths of primeval forests; and castellated cliffs, rising
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I hundreds of feet, with beetling crags which a Titan might have piled for

his fortress."

Topographic Modification by Man

The early activity to improve navigation was limited to snaging

operations and some localized dredging which had little major effect on

I the overall topography of the pool. The approval of the six-foot channel

project with tie resultant placement of closing dams and wing dams caused

the first major changes in the river. The wing dams caused a narrowing

and deepening of the channel, but also increased deposition of sediments

in the slack water areas below the wing dams. The formation of these

I lateral bars can be noted in miles 628 and 645 of Pool 10. The closing

dams, by diverting water into the main channel, increased stagnation of

the sloughs and river bottom lakes, and increased the impact of low

j water in the summer on these flood plain areas. (Carlander, 1954)

Climate

The general climate of Pool 10 is Continental with very cold winters

and rather hot summers. The Mississippi river has a moderating effect,

resulting in warmer temperatures and longer growing seasons. Comparing

I temperatures at Prairie du Chien with those at Postville; about 30 miles

Iwest in Allamakee County, we find the average January temperature at
Prairie du Chien, 17.6 , is 1.40 higher than at Postville. The July

average 73.7 is 1.9 higher, and the growing season at Prairie du Chien

is 166 days compared to 151 days at Postville. The average annual pre-

cipation in the area is 32.48 inches, with about 22 Inclcs coming in the

I
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growing season, (USDA, 1941). T"he combination of long growing seasons,

high humidity and abundant soil moisture produce semitropical growing

I conditions in the bottomlands during the summer.

Soils

While there are extensive classification of the detailed soil types

in this area (Hole and Lee, 1955, Calvin, 1895, Leonard, 1906) only a

general descriptive account will be given here. Host of the upland soils

I are developed from "loess". A wind blown material from the outwash

sediments released during Wisconsin glaciation (Ruhe, 1972). The specific

soil type depended upon the vegetation developing on the loess deposits,

I and varied from deep rich loam under prairie or maple woodlands to leached

podzolic soils under the oak-hickory woodlands.

The soils on the steep bluff sides that did not retain the loess cap,

Ideveloped from weathered limestone or sandstone. The north and east slopes,

covered with mesic maple forests, developed a rich loamy soil; and the

south and west facing slopes with "goat prairies" or cedar glades

developed a clay loam which is thin as a result of erosion from runoff

from the steep slopes.I
The bottomlands have diverse soils of alluvial origin. Most of the

I bottomland soils are composed of layers or lenses of sand, clays and silts

deposited following the periodic flooding. In the areas of annual

I flooding there is little soil developmrnt since humus material is removed

or covered annually. The higher lands on the natural levees or the ter-

I
I

4 - !
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g Terrestrial Vegetation

Uplands

The original upland vegetation of the area was primarily tall grass

prairie on both the Iowa and Wisconsin side. The original name of Gutten-

berg, Prairie du Porte, (door to the prairie) was given by the French

Missionaries since the tributary valley led up to the extensive prairi

on the uplands. (Jacobs) On the south and west slopes of the bluffs the

prairies, "goat prairies" e::ter.ded down to the bottom where they also

developed on some of the high terraces. Agriculture has replaced the

upland prairies and the terraces have become sites for towns, such as

Prairie du Chien, bit extensive stands of relatively undisturbed ery

prairie can still be found on the bluff slopes.

The st-ep i.orth and ca.--t f, cing h}uff side hive well developed

"tandr, of waple- b.'od frc!;t rr.aiing into oak-hickory on the dryer

site%. Thc.,e havs- rer-iined relatively t ndisturbed since the steep top-

optarphy ha I "iitsd "<,tIh gr.i7Ill."nd Cutt ing.

Species 1istft of the ao t coamn -p-cles ran Ie found "n Appendix A.

4-kgir o.wrJ. wl'ilc Pool 10 ultb a length of 32.8 river miles is the

I-wr!Ov. Ie i i irb V r, - it. raul Mliri4-t, an its shoreline cf 110 tr il

IU 1* tlore~,1 lar-oc in (bec di :tt it ha% lest% %ater area,

thret, th *Mv cl-wrte- rw~ol. 71,ar Parr@ev, dcevp pw'1 ha-s little
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marsh land but exten:sive forested bottomland. Due to the length of the

pool, land acquisition by the Corps of Engincers was limited to the region

south of Prairie du Chien and as a result the flowage survey maps, the

"Brown Survey" and the "Forest Inventory Maps" (Master Plan-Pool 10) were

limited to the lower '2 of the pool. With the exceptions of the general

survey work of the Bureau of Sport Fishery and Wildlife and a portion of

a study from the University of Wisconsin (Ware, 1956), no major work has

been carried out on Pool 10. The discussion in this section will use these

sources and a numb.,r of studies over broader areas (Curtis, 1959, Lindsey,

1959, Ilosuer & Mincklr, 1963) to develop an understanding of the

terrestrial vegetation.

The bottomlands are those areas which are regularly subjected to

flooding but in which the water table falls to, or below, the soil surface

at Some t ine of the year. They :ntergrade with the aquatic communities

which are covered with w.ater for the majority of the year. The intcr-

mediate habltat, the marsh or sedp, meadow is limited to 67 of total

bottoml and .lrea.

Woodland s. The wooded areas can be separated Into several community

types: 1. Willow, IT. Cottonwood, 1I1. Birch, IV. Maple, V. Elm.

(Corpq of Enginreers, 1968) These in general corre,.spond to those

developed iby Curt is (1959) with I and 11 included In Curtis' wet type

and III, IV, and V wilth his wet me.ic.

The dorin;antq in tLe 't fcrest type, in order of importince are:
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silver maple (Acer saccharinum), black willow (Salix nigra), cottonwood

(Populus deltoides), american elm (Ulmus americana), and river birch

(Betula nigra). The most common understory species are: wood nettle

(Laportea canadensis), poison ivy (Rhus radican), wild grape (Vitis

riporia), Leersia virginica, and woodbi.ne (Parthenocissus v 4itacea).

The dominants in the wet-mesic fores type, in order of importance are:

american elm (Ulmus amaricana), silver maple (Acer saccharinum), green

ash (Fraxinus pennsylvanica), basswood (Tilia americana), and black-ash

(Fraxinus nigra). The most common understory species are: woodbine

(Parthenocissus vitacea), wood nettle (Laportea ca-indensis), touch-me-not

(Ipjatiens biflora), Jack in the Pulpit (Arisaema triphyllum), and

violet (Viola cucullata). (Curtis, 1959)

The initial. invaders of the newly exposed areas like sand bars, mud

flats, and disturbed sites, are black willows and cottonwood. River

birch and swamp white oak are dominants in open wet ground on the up-

stream side of the channel. Silver maple and american elm will invade

both of these types which accounts for the overall dominance of the

maple and elm. In high areas, especially the upper parts of the natural

levees red oak, pin oak or basswood become locally important.

Due to the subtropical conditions In the bottomland a ruimber of trees

hdve extended their ranges well north of their normal ranges in the

valley along the river. The major species are: Kentucky Coffeetree,

(CyrnnceJad,.s diolca), honey locuist (GleditsIa triacanthos), rmooth buckeye
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I
(Aesculus glabra), rivet birch (Betula nigra), and sycamore (Platanus

occidentalis).

Seedling reproduction and saplings typically have low densities in

these stands. Germination and seedling survival are poor as a result of

the periodic flooding. However the plants that do survive and mature

reach large size, silver maples, cottonwoods and swamp white oaks with a

17-20 foot circumference are not unusual. Many trees have multiple stems,

a result of damage from ice and other debris in spring floods.

Understory. The ground layer species have low densities and tend to a

great diversity between stands, and from year to year. The spring floods

delay the germination and emergence of the understory, and often the full

development of the stand is delayed until August. The nrolonged high water

in 1973 will produce an atypical condition since many areas were still

submerged late in May, well beyond the peak blooming period of the spring

flowering plants.

Lianas or climbing vines are extremely important in these stands,

poison ivy, woodbine, and wild grape are most common and may form as

much as 25% of the canopy. (Curtis, 1959)

Succession. There is little chance for modification of the environ-

ment by the plants In the bottomland since moisture is the most important

factor, and changes depend upon topographic modification. Silver maple,

and american elm can invade the wet stands of cottonwood or black willow

and can then succeed themselves. Further chaniges in composition depend
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upon increasing drainage by downeutting of the streams or building up of

the land level, permitting the entrance of red oak and basswood. Originally,

fire from the upland prairies would burn the. marsh areas along the upland

side of the channel during low water periods in the fall and invade the

flood plain forests. The open stands remaining were invaded by swamp white

oak and river birch. A similar situation accured with abandoned agri-

cultural land. (Green, 1947) With cessation of fires the stands under went

type succession with the entrance of bur oak, white oak, silver maple, and

american elm. The linear nature of the stand tend to produce uniformity of

composition in the stands along long reaches of the river.

Colonizz.tion of Open LUnds. Open habitats in Pool 10 can be divided

into two types: 1) well drained arons -iuhiect to flooding hzit dry most of

the year, 2) poorly-drained areas, such as swamps and sloughs, covered by

water with the exception of short periods during the dry season. (Hlosner

and Minckler, 1963)

The well drained area included sandbars, islands, and flacs. It

includes most of the newly formed land along the river channel. Willows

and cottonwoods are the primary species of the pioneer stage. They usua.ly

seed In and germinate in approximately equal density. Further development

depends upon subsequent moisture relations. The cottonwoods, with the de-

velopment of a tap root, are better able to withstand dry conditions in

the early seedling stages (Barclay, 1924): (Willow Is favored by wet

conditions since willows are more tolerant to saturated soil and spread

by root sprouts.) Willow al .o han. more rapid grot:th which f;'.or;
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survival in flood condition since the seedlings will not be completely

submerged. This combination of factors tends to favor willow dominance in

most stands. With time, successional replacement with maples, elms, and

associate species will occur.

In the poorly drained areas tree reproduction occurs mainly during

periods of low water during the dry seasons. Subsequent flooding may

exercise a selective effect on seedling survival. Most of the studies on

this type of stand have been carried out in the south where cypress,

tupelo, willow and green ash are important early colonizers. Only the

latter two have range extending to Pool 10. Further development toward a

wet-mesic conditions depend upon improvement in the surface drainage

either by deposition of silt from flooding or by artifical drainage.

Effect of Man. The bottomlands have possibly been changed less than

any other habitat in the area. There was little better use for the land.

Grazing, especially where the bottomiands abuted upland meadows, limited

cutting, and limited recreational development were the chief modifications

brought about directly by man. The majority of cemmcrcial development vas

usually limited to the terraces and did not directly affect the river. The

removal of prairie and the cessation of fire most likely resulted in a

decreise in open marshland and an increase in wet mcslc woodland but this

can not be documented at present. An Important indirect effect is the wide

spread destruction of elm as a result of the spread of Dutch Elm Di.iease.

Since elm In i miajor dominant In tho bottomland forests this may have an

important affect on stand composition in the future. This is an area
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which requires further study. The building uf the wing dims: and closiyng

dams resulted In an increase in island formation and a filing in of

fringing bars expanding the terrestrial habitat.

Sedge Meadow. Of the total area of 18,600 acres of land (calculated

from land between the railroad tracks which run along the first terraces),

marsh, or more specifically sedge meadow, covers about 6% of the terres-

trial habitat. It h-is not been possible to determine the extent of the

marsh hab'tnt before 1930. At the turn of the cenLury the sedge meadoy*, may

have been more extensive as a result of prairie fires on the terraces In-

vading the bottomland durin:g the dry season.

Little work has been done In studying terrestrial marshes, and there

are no studies on record of composition In Pool 10. The shorL discussion

here will be based on inform;ition dtvt loped by Curtis (1959) on sedge

meadows in Southe rn isconsin. The covnu:litV I:; found in lands in which

the surface is just above Lhe water table, thotigh at timt.; it m.ay be suo-

merged. The dvinnant plant s are sedges ((a- rex__?i.) and blut. jiflt gr.:;s

(Icaamastls canadc, nst ) with a variety of broad leaved species ;lso

present. The mos.t common Include Antemone canadensis, Fwamp milkweed,
(Ascepa. ncarrata) Joe-pyc veed (Ft!intorrn;'cilattim) and boneset

(EuinprIun LerfolIatt um). The conmunity tends to be transitional between

aquatic marsh and the bottomland foiest. With the cessation of fire It may

develop into a Slrub-Crr communinLty. rhe understory rem;.i,,s sedge meadow

but - tall shrub cover of red osier dogwood (Cor-n.s stolot if__ ra), several

of the shrub wi 1I ,w';, t.it ion bush (C(, ,hil l_ t 11 ,- ,c ide.l a _0i: and ndi r,,

-I .
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Bush (Amorpha frutlco.sa) invades and can devel op Into a stabl e cmin rmunit ,.

only slowly invaded by tree reproduction of the w.t forebt. ( Curt in, 1959)

Aiia tic \'i-Y,. tat ion

Introduction

The U.4RCC published an "Upper M.!i,;,isippi River Habitat (':,.osi ficat it'n

Survey" (Sternberg, 1971). This set up tix standard habitat cl:Isficationti,

and indicated the hIbita. di:,tribution on the Corp.v of FtI'n-ers n.avig.a-

tion charts. Helm% (1968) differ.ntiatcd th- hahit:at: oi :an.acreoagt batf%

for all the pools in the Iowa section of tht river. T.,lhe I give., the

data for Pool 10.

Table 1. Acreage and 1 .rent ap.c of lhiabtits
in I'oo1 10 (. in ivrc-,th-A,)

Tail - ,lI in .i in Sidi, .44.1 I c Pord Thtl
waters Clknne I tI anne i (iinne I

Ikrdur

28.2 31,b2.0 2'f7l.9 IS79.2 5S47., 2103.S 64.6 16,002.0
(C.2) (21.8) (18.6) (9.9) (31' ) . ) (0.4)

The rooted ,Iqili.ii" vcetaten 1.i limitrI to areas which arc covered with

water the m.jority of the year. Soffit lent depth or turbidity of the water

to limit lipht penetration serves . a lirni.Ing factor at the other end of

the depth grardi ent. Shadioi: by otlher plant-, and anerobic condtiti ns in the

rooting zone also tend to limit certain -peic to partticular ener, de-

limited by water depth (lrinI. 100), Thl, -ijier ones Intcrgrad from the

terrer1ril rir,,l ot 4 , i-. '>.en I iju1l i 7,1 t t t 0ht flo.t il 7onc, to0

tb e suhineTr(,d ?onc., and f itillv in -'l r t i r o the, lctlui( i.0litat



'44

witit no rooted pllt becj~u.L j( iht-. oIjQ of W.ztcir d,)jj id

currvnt . rootecd veg1 ,-tt i ust i', I mi~ted t., Ih. 1-ol JU~: of ~I

the Iit.s t hei, 60hU C .11111: I Jtf klg ; I zoOV

Whileg there lati liven .s nuft.r of! %tuJj4-b a ils..s .jtn in "mid

IIcog. littcle~ or a'.' tvtorLIs~f Kt.. k ptsbsi J zsJ or ( iI.-m :- z. j -.. 1p I

S&W hbts :irr Lcd i'.st tkmm htsrv. y of s.ir'th V *kekttio 11 I~oo 1(1 0 t*(rcct

1947) and .'vaIpsoid t-sm- £-( thc ihi'('(4 . ~ .t 1910 (cai t . (d.I)

Prior to z he 9 f-.t £ rhiic I t.~Ilvac vcv-rt cwc .l~jor (At- ~

w~rido in ro io1. IJw* t*ikk $4 h ijj jw. t .t I '

the bor&d. r.. d of .11k ' r.I d f- .. .4 ervqk-v f, " tr 1, . I la ,.

bot t co ..~ t llr th1 ,r, %..lc O.sit,t -a IUr .iIs* .a '.*-dm ws t ts :.r

(M~rt in. 191?~) tIevr.- "( r'I I O'e V.;, li t-itrf I. to 'c rvrlsit all

(;Atrkttw. -hti'i~t-l.~ .1 fcv 0-9I.-r up !c . i~ 71%r c.6, r l'

uyp durinvr'itv'~,;? ~. ~ . ink,~ rmt.~

Ant) straa'i'r EIrve. ;,oIAu ~ ~t. 'ti ui !914 ii1 t c ic CIC

fiob sturyic in O'w Orio-41 top) I~~1'. 'tv I'cV i-'4 4 1?~It

the vitten~tirn of '.iIIv im cb,111gg1#, 411ThI . av cover

pbhal~ckwq into tprrc ttial hi0,i.tvt. Tb A tri Va,i illtnte C t

rCRIi'n kk:,Trtj of tj)C~ %'j- -tvc bikkr tI ~ C- ifa~c 1. trcA 4J ii) UI dtti.
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It is nodtew'.ort hy thaLt corilwti I flfl vtL (W of land transporta~t ion -.ticl as

rallroads; and tigi.v rucking utit izv Ow r.Jat ivelvjyn[1 rivr v~dlv

ter ra in il orEder t o si:.ijii b oth Ing intt 1.1 ugd J-I gn and NOe envirgy dcrinnds.

Thmu-& tile R~I. piiver Viall1ey Is Inttenivc1. ut i izcd to Meect tile t r.itn:-

loortatLIon ,i.cds of Ow M~iduvst.

IAvng heuI.re' OIV e~tsgOf tilt' fi r.; Whit, svtt 1ers. th it' spp

Rivt r v'as , s tr.vi .porItaI io~ cirrido 1 r for tilt Idn.. It wa: u:.ec to

tai i tar.- t1.4- pr ingtiv. vtoc'r .:w..'- .tnd va. I roulvt for ttlit forvs.

o i In It.a pr sic- iive .i. I t 4, r i at1.;i .sdd.:a

by nufl 'rori ra'v sI' "n.1 r v, iv .ht r - I n I 11'" , iI '. il It, tr f 2o

td1qr I j r .' u t ~ .1" . o 4 of iol ti i,~ 'inr ~ ..n I .ta th I nI.ai

'61w oew.-~tit ef iui(vifir Ilacitit co I-"-s r.( 1b'- rlvc'r infal It

!QlitaNS1r (0-~~f.r h atIt' r,."Aufl ivI iv.4i'4'.n" w-. thic fz~

of clip' fi"r" ~'.'"J t-?brec ctirv. Sina'c t" fllt' tiv4W' Ptrami.1'ol

* ~~afriv-cr trt S-0s II in-'.'' 7 1 ', 1 Wtt~2~-,Wio f-r fta ;fvt 'r

V01-1 ffd-W 1s 41k in' t1he IP"I 10 Ow "~( ',.4','i c r I:n

!ir. IF k'. W, Ir ;'i v-t on 4li f~ti I c F o1f Is ;ive r. AV IRPO thr

jtr'-Wa4 tv' IF''r~I. ~c's'-'- in. 11 S. "Int Oa C tl" 's of v chranT1411 Iof

"f j, -",-
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Ilowev,.r, on the tip pr reac hes of the M i . ,sp1)i , growth I i fru.-iglit traf fic

cont Intled. A peak was reachtid In 1 903 wi th 4 .5 m) 1] Ion tons~ move'd

between St . Patil and thle m~outht of tile M;uiIRiver. A suh~sequment rapid

declinew coincided withi a drop ]it r ivcr tise for moving logs and l umber.

In 19116 only 0.5 million tons were siippd on thi It set ion of tl'c river.

AM the populat ian and Indus4try of the Upper .9idwt,-;t rtrjon

grew, there was a corret.puind irg prowth1 In the tived f or c'ho.11 coal for

power gcnerat ion. A I ecltolegital I !ecitiomnre of thii need was file

deve lopit.rt oif tile 1,arge and towboat wii e r idi,;'A Ii>' repla ed tOW

Pite~abat en the river. Th kit-e and tovi.it r' qul red ai deeper rHianwl

than the car1 ivr ,stc'i~ombntn. The nettl for coal In thme Upper MiJw st

wscotIit-2,nt'4! by thr n.'cd to Md.p lairge qtiantitieh of gr~in tiuth to

other cnte'rx of pel'roI.'zion. Thosr. -rononict. were rvab ~e6 by having

at le-1i4t 1'a1t i.01 Y lv1in ;siiie both dirtretil'n% vii thme

upper rrachug of tile vTVCr. In the lageir 1970's m I.rrt- Frain Asipuinte;

Your and one-half feot -intl six-fciet e:ro bad lvccn atith'rl7ed by

Crogren-t In recoitnition of Owe incrtioting ro'le of the river in the trang-

perfatlon nttork Pf %be V. S. and ifth lechncnlorical deve oprsnt% londinp

to In(-reaqevt -i~c ef N-tieR and tui; tile aiittorf-i1 ion of a nine-foot

channel to V,1Io a'~'1i Ca a-Pby(nftVr4 in 1910. Py 1940 the

rhanvrwi and thr reqwri-tt locke- and dowq i yor e -seiitlally coraplue.
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Whcn figures for tonnage:; shipped at variou.; t a::.s on tOw .acll:sisstppi

River are examined, it is diffr tilt to ntke compa:rlson,; that rLI:aIe to

Corps' activities. For exrnl)1e, the fol lowing factors compl icate the

problem of data anal ysis during the pe.riod prior to 19,0:

1. Statistical data collected by the Corps of Eiigineers covered

different segment; of the Upper issi. : ippl liver during,

these year.. So:. . of thlt reason:; for thi appoa.r to bc

change; in t. itdc hinktration of river segrnit it duritig that

time, as well act some -xper int-ntat ion w ith ictt(-r Mn.thod!.

of qtat ititc.tI collect ion.

2. ShIpping in the 'pper "is-'is-.lpp1 w;s* dil;tortd dtulnR tO1w

d : !.. f ".: ! ? . t. : ! the -::; :t ,:.: -.. :n

dams in the St. POi.1 Pistrict.

3. From 1941 to 19.5 all fomr, of traiisporta ton voere util' ,co,

for the war effort timtht rgirad to ra irii .co'oroii

return. Tlserefore, datis for tl-.s- ycar (0% vith the 1910's.)

does not necessarily reflect a norrmil period of tr.nmportatlon

on the Upper ,hi.is ippi.

I

I
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B arry ShiIpmnt tt_ Tablo. I .*;Iauis 1It in4 o-it it'll .Ivai i.111.i

for st-1 -c ti.d yvair.-; I rt'm 1 9-(0 1 mz'utgi 1 91, for Eli ri ver se-oi i h-nt i -

ficed tit the third cctiumzi of Owi table.

Ta 1)1 I River Sli i ;ent ( ~r: 1 9.(0 th)rougs.1, 194.5

Yea r h 't ... iIvrS.n

1920 63,Xia t.. to. !%%tsti ol Mi:;tsur I li%-cr

1925 9(f4,005 Hp I ti t~ Ii t( N~*~ur ver

1926 6931.617 Mil I t-,i t~ m1,t f !l I i f otar 1 live r

1927 71S.1101 MtI tc' !,-%itI i 4.1 V~u~ iver

1928 21 *612 411 rI,, 'Mt t. 'cuIs vf Wkvveiirdi~ lItver

1929N 3,390. ?6.2 !4". i'?-121 Ii 14f (1hIj RiIvvir

19330 !Il 3SIi I;' to It 4f (T icl Rivet

1935 1eI. 11 S. t~~ I

191.0 1,097.971 SI Pi'll i .It rct

STonnwilreq .'xt- ide ferry Itripgh: (carr. am~ otbicr) .iti 4crain atge
t rans I tI
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To umainari ze, benleficial indutrial impoe, ts that re u It from oper-

ating and nai taining the nine-foot channel and its ass oc jated locks

and dams by the Corps of Engineers are, the through-traffic link for

comrnoditie. moving up and down the river, the employment in lock and dam

and commercial dock operations, and an initial increase in the potential

for commercial fishing. The detrimental effects are a decline in water

quality due to river barge movement and spills and with continued im-

proper dredge spoil placement -- a likely decline in commercial fishing.

Recreational lmnacts

1. An increase in recreationial boating due to stable,
navigable water levels which lcads directly to more
recreation facilities -- and their accompanying
employment.

2. An i-T'diatc 'n=rasc in sLprt huntig and fishg
due to an increase in --

a. Waterfowl h bitat, and

b. Fish spawning areas resulting from rising water
level.

Again, as with commercial fishing, cited above, im-
propcr dredge spoil placcisent has recently hnd a
detrimental effkct on sport hunting and fishing.

3. An increase in sightseeing visitors to the locks
and dams at both ends of the pool.

Cultural Impact

There has been limited impact from the direct action of the project

and a greater impact from indirect effects of cultural developments along

the river.

4 ..
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The indos tria] , recreational, and culturaI i m patY; idqt if ICd bovc

are examinned in detail in thIe fo lowing three scctions. e,,urce

implications of the re" throe Soc ioccUTonMic impac-ts are discuf--;cd in

Section 6.

Indus.trial Activ.tics

The economic effect of the activitLe.- of th, Corp!-; of Engineers

on the Mississipp.i P Iver in the St. Paul District can he mcasurcd mainly

in terms of three major elcmonts. They are:

1. The channel itsel 1, with its t;,eocited !ocks and dams

and navigational aids;

2. The installations at riverside for te transfer of

cargo, storage facilities, ind acce.s;

3. The vessels usine the wotervav.

In these terms the imr)act of thc Corps' activities in Pool 10 is ni'

as great as in some of the ot!,:r pooel in the Northern Section of the

Upper Mississippi Ri :I.

Bajge .Activit-. The greatest and most obvious impact of the

activities of the Corps of Engince s in Pool 10 has btea the modification

of the transportation system due to th. growth of barge traffic. The

vL ,,l evidence of the impict is seen in the physical structures (e.g.

lo-ks and dinrs, and the five commercial doc,:; and t ernina],-) on the

shores and the harge rows, oving a1ong the river. HowCver, Pool 10 has
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not been the origin or ter:i; ial ior u.-:: t of the. Ce ,:,m , s'il c l,,tf nlV, ill

barge, along tHie I!pper Y i.-:, i ;.sippi Rive.r. Rathr, it serve.-. ;i.- an im-

portan t water link beL._e importunt commodity to n:i I]s eps;tr.::, and

downstream from it.

Figures 16 ard 17 show graphically the g-oth of receipt ,s into

and shlpments from:l the St. Paul District in the 30 yoars from 1940 to

1970. Commodities shoiow in th.2 figures illustrate the diversc c.conomic

activity within the St. Paul District; this d1i.ver;]ty also ,-plies to th-e

five commercial docks I;n P'),i 10 that hS,,', L coal, !.' id, grav-, salt,

fertilizer, and grain. Ho','-over, the vast bulk ('f these comn'cuities flow

throujihb the pool enroute else\:here. Althoug, receipts in th,- St. Pail

District- ,still - .- .,l1y .:u ] ri'-" nto, ta, . ..,., in ,picaru

(89 percent grain) from the district in these three dec;des :il:,dlcates the

great imlact of the river on the rogionil economy.

In 1970 some rough projcctions (baced on 1964 data) were made of

tha growth of commerce in the St. Paul District (U,Th1BS, Study Appondix j,

1970). The projections suigest that the tonnage of barge tr-.fic moved

in the Upper Mississippi River basin will about double from 1964 to 1980

and about triple from 1964 to 2000.

It is noteworthy that receipts into the St.Paul District have

always exccedvd shipents. In earlier years thi, imbalance was often

extreme, (e-g,, 1.953 receipts = 3,052,144 tcils, shipments = 334,233 tons).

RecenLly howevr the rt,!tio heco arcoad 2:1. 1 na"mruh ?ra: I. and

--- - - -
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Sourc e: Based on )a La from U. S. Army Corps of En g in eor s, a ]'lu i )i t J- i t
St. PZol, Ninne;Soto

Figure 16. Receipts of Major Coiu.,oditics -- All Ports, St. Paul
l)isti ick
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Source: Based on data from U. S. Army Corps of tngineers, Sf. Paul lDiinLrict,
St. Paul, fline-;oto.

Figure 17. Shilments Out of the St. Paul District
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I
soybean.; constitute t he p Iepond Crant tonn:, i, of a hiut", f IL uc 11 t ion

in waterborne tranf-port of thes;e products can be proffe ud due to crop

conditions ind stoitag, facilitie.s;, foreign t ales, and co-yet .og Yoe,.s of

transportation.

Data are not available on the numbers of vessels originating,

termnanting, or passing through the St. Paml District. ltowover, some

comparative idea of shipping activity can he gained froa the follow-ing

information. Vessel traffic measured in tons, from Minneapoljs to the

mouth of the Missouri River is shown for selected )ears as follows:

Year Total Vcsse] Traffic (Tons)

1962 30,526,626

1964 34,108,482

1966 41,311,941

1968 46,]74,929

1970 54,022,749

1971 52,773,097

Statistics on the numers of vessels originating, terminating,

or passing through I'ool 10 are not available directly. However, some

comparitive idea of barge activity can be gained from s9udying the

commercial lockages through Lock 10 and Lock 9 -- the locks ac either

end of Pool 10 -- which are shown in Table 3. From 1960 to 1972

commercial lockage through Lock 10 iacreased by 46 percent and those

through Lock 9 increased by 45 percent.

• ... .. . . . . . . . . . ... .. ..
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Table 3 Commonrcial. Lockage in l'ool. 10,
1960-1972

Commercial Locka-es

Year Lock 10 Lock 9

J960 1,621 1,606

1961. 1,392 .,538

1962 1,487 1,646

1963 2,082 1,627

1964 1,968 1 ,754

1965 1,641 1,351

I 1966 2,345 1,724

1967 2,1.56 1,776

1.968 1,813 1,748

1969 1,885 1,823

1.970 2,349 2,101

1 1971 2,327 2,324

- 1972 2,373 2,336

Sousce: Annual 1Lockage !Data, (St. Paul, U. S. Cc, rp!; of Enginecrs,
j St. Paul District, lln lpublIshCd Reports).

1
!
1

... --. -. -- .- ,
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( ~rcial Pe,'I n i. il it[, a;. Five d:u 1rcil d L; :;crvo t c nceds.

of Pool 10. i.hiiCe a1rek .loca:tcd (,,t the oC:.,.-: n . OF the m iv., and

serve Prairie dt (hien; docks (byinc1 1 1"L, Oi, .:i.d Lv '..W0

Cocp.'ny) hi:mdle comil, sal-, FcF ti. lizcr, t, . d j..r.iin. In atd:lition

two very nctivc comamerci al do ka . v;ry g;riin shippcr in bo.;i -- one at

McGregor (operated hv the !a rmc'rs Grain Dea lers Assc1ciition) and one at

Clayton.

Comercial F-isliinc,. Pool 10 supports a substrintial level of commer-

cial fisching , althoug;h it prolcem: only abont 30 pcrc .,t of the ciitch

provided by Pool 9. There is no discernable trend in the catch data for

this pool. Generally high catchtes in 1960 and 61 dropped in 1962 to

the lowest point for the period -,1iown in Table 4 , buL in 1968 and 1969

these early peaks were exceeded when annual catches of about 650,000

pounds e.,re recorded . thoicsr, Ihi was be ] o. t p'a cat.chl ob£Crvd

in the past two decades, which was the 827,000 poun'd:; recorded for 1959.

Increased commercial fishing in Pool 10 since the lock and dam

construction is at least partially due to the initial beneficial impact of

a larger area of fish habitat caused by the rising water level. However,

in recent years improper dredge spoil placeme:nt and sedimentation behind

wing dams has reduced fish habitzit; many fishrmcn he]icve this has re-

duced the supply of fi sh . Spoil duwping in back.iter area:; has rest r ict d

fishing access to slough and side channel areas in the C layton-1.:yalusing

region, thereby reducing the acreage of available fish habitat.

-.- - - .
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T:,it)e 4. 'ot:d upd oft ..'uiv. Cy O,

of tOO tie , . i i Uvpp

1960 to 1969.

Year Coim," rc il T Fi h C-Ltoh

1960 405 ,000

1961 625,001

1962 296,000

1.963 96,000

1964 .518,0c-)

1965 Not Avnia1,1'c

1966 564,000

1967 580,000

1968 644,000

1969 663, 00O

So rceC : t'Cr-& ''.!_1jV'5i 07_the ,vnm,:il >ceti _ ' 0l_1!L r
2SSi Ipli 'V *r Cen,';rVo t On ( i, i (,

1962-] 971.

. . . .. j - - . . . ..* ...
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Hajor y ~I'-to- V1ar V ;i ion:; i c(I !. c i i I f i,;h caiL]'.:: ,] r pr-

ba I y, loa ; nu fect.d I y tIh I ply of fi h in C) i. II. r tl I fn::rI,-,

demmd , aS CefI L ted in priC c Com'rc i fI r1;Iu C I receive f r their

catch. For e>;i ,1Le, high nm;t pr iCLs in mid-[973 1-we c'u-(c d fish

prices to incroa:e. with an attendzint inirt!s in Co::e,'rciaL fi, :hing

activity on the river (Ferubo tz, personazi conan:,1ent on)

Rec reat i onal Timpnc t s

Recreational impacts may be divided into boating activities; and

related facil itics, sport fin oing and huntiLng, and sighse.ing z-nd pic--

nicking.

Boating Activities and I:- int, c l .Pac .il sti VLs. lFor Pool 10 a principal

llleanuLt Of pletasutc boa L cLivL)' .Is L1 reCutd U of 01 .Cd ut£" ' oL D0iL,

locking through Loc s 9 and 10 -- the looks at each elnd of the, pool.

These data -- along with the toLz-I pl'aqnure-bont lee-h.re throne.., thiosc

two locks -- are shown in Table 5 for the y"earf; 19C0 to 1.972. The tabl e

shows small increases in pleasure craft lockini g through loth lo)ck 10

(from about 5,700 in 1.960 to about 6,200 in 1972) and Lock 9 (from about

5,200 in 1960 to 3,300 in 1972) during the period. The tabl.e also shows

an accompany-ing increase in the number of plensure boat lockage. during

the period, for Lock 10 but not for Lock 9.

These lockage data probably understate the boating activity in Pool 10

for several, reasons., One is that intra-pool movement of sna l boats for

recreation and fishing purpo:;es are omitted, and there is unusually high

movemont- of ;tilc boat.s; by 'nter i;m 1 boa t iiL .txlt'/ within Pool 10.

aI



Table, 5 iL . vrcs Of ,o:,t Act i \ it in Pool ,
196(;--1972

1' en ;urc I;oats fhrouglih Plieasure cc.,t Tockg.; Through

Year Lock 10 Lock 9 Lock 10 Lock 9

1.960 5,654 5,186 2,729 2,677

1961. 5,870 5,506 3,100 2,947

1962 5,097 4,333 2,763 2,371

1963 6,218 5,243 3,209 2, 75

1964 6,720 5,468 3,460 2,979

1965 4,326 3,935 2,485 1,98!4

1966 5,919 4,816 2,614 2,634

1967 4,957 4,445 2,548 2,380

1968 5,575 4,370 3,105 2,,6(

1969 5,405 4,131 2,841 2,031

1970 6,166 4,430 3,086 2,259

1971 6,076 4,983 2,986 2,415

1972 6,196 5,465 3,206 2,638

Source: Annual Loci:age lat a, (St. Paul], U. S. Co rp5 of Engineers,

St. Paul District, Utipublshd Reports).

-'.. .t-



In a dd( it j i a o'zi vj if i canZ I I F":ori L.

Bag 1ecy a rea f rom two I i rn't co-io:;wrc r. 1 . 1 0 r

Pooal .10 bOcauJse of b~i hi, 1, 1 d oi ri c: I *. dr t

dle to sinags and1( t 11" low v"! t ( r IL \' I 11 1''

The n!ne- f oot channol and ieso tic d Ic k,, 1 iv, pro-' i ( cd coot rol I I

water l evels ti la t 11ive ront I-i lLted !oig i f-i 1t t Ii; ilc !t ' .3 ! haia

activi tv in Pool I1U. InI Iere rL,i, i I Ip~ ICI: Ilhi.'-. Io of

falMilY iflC(Or1, 1!1( I;1 l e i i ,our- t i Twl iihve- a I 1--c i v 1',it , to n,; rcai;c-d

act ivi ty. T110 Inc easi 11 rinY'hea 1!1'-,i ~ Id ;- C t I -, to :)0 pohbiiC-

use ;it- SC( L i hto J il "t-c L 1O il. 11n( 01 Of . C 'ij oil 01

the river has al ,-o .1ed di rL'-,t I.v t o Sevo 1; 11 het-fi c LIimat for heaters

in Pool 10. For eyxajipi e the, Co rps of Eu>v on'.i ;octed a sm IA 1-boat

harbor or e ity-ov.-iec 1land at Pva-iirio d ('11 ni '--nd,(!' e with) U. S.

Bureau of Sport FE.; hnes ao'l i>121ifo 1),!; 'll'e;n. Zi pulI! i-'0: site

at Jay's Lake L.and ing.

Thsa Vi Ct'V of plirs ical JIa C i llj b.veVe;2' nlpdi Pol 10

that exist mainly to soerye boa teris and fi.-i rmnon noathe pool . These

inc lude:

Fa v i1 .1 ' Numbewr

Small boat- harbors., marinas, boat Clubs 3

Recreational sites 3

Public boat Jaitno ii g sites w ithi parking arceas 1.8

Commo rcial ercra t ional s i t es

I I i f C re'fue LI "
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EXcept posSibly for the rcrtat iona I it(.! without rwaip., which do

not cater primarily to boaters, ;l. of th1w na c iI it ie ; r ult ro:j Corps'

opera tions on the river that contr I but ed t Iw channel an I con tro 1 1 -d uPat ar

levels. The wildlife refuge is aided by the higher \:rter level fot lowing

the river impoundment that led to several hundred acres of very productive

waterfowl. habitat.

Sport Fishing, Hunt i;, an.d Otiher Acrca- lnl_ yt ivities. The size

of the pool, and the variety of access pointfa , and the ]Lirk of an adequate

survey program have precluded obtanin g an accuraLe count of Pool 10

visitation for past years. Neither the Wiscon,,in Departt., .nL of NaLural

Resources (Fernholtz, personal co-mnunication) or the Iowa Conservation

Com ission (Brenton, personal corwsunication) nor the 1!. S. Bureau of Sport

Fisheries and Wildlife (Chase, personal communication) have recent, con-

tinuing data on sport fishing, sport hunt ing, and other rcameatiol '3].

activity for Pool 10. The most preciso data available are for 1963 and

appear in Table 6. The data are a composite of both Corps of Engi nears

and Bureau of Sport Fisheries and Willife (from the Upper Mississippi

River wildlife and fish refuge) visitation compilations for that year.

In addition to being the most accurate data available to date, they arc

the most usable since visitation survey estimates were broken down to

show ratios of participation in the seven most appropriate ati\vitien on

an annual peak month hasi:s. Total. annual vi Si.t., tion to Pool 10 in 1963

was estima td at about 15(,0(, wiich represents the eqiivalent of about

1.7 visits for each of lhe 90,0(10 people re:i ding in the zone of influence

(St. Pal l)i :;trict, Apri, I (,,)
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0la l -P o 10 tot:; v s,l i tt , -- 9(,

I'erccnt Activity 'Iercnll , ACtv i v -1t ,

Act ivi tv of toLL psrt c 2t iO14 On of lt;1l >htlL (, l)

Camping 2.7 4,050 3.2 1,250 95

Picnicking 5.3 7,950 5.2 2,030 155

Boatirg 23.3 34,950 30.0 1.1,700 885

Fishing 58.5 87,750 54.8 21,370 1,615

Water Skiing 2.0 3,000 3.2 1,250 95

Swim:1i n g 2.2 3,300 3.6 1,400 105

Subtotal 94.0 141,000 100.0 ,000 2,950

Hunting 6.0 9,000 5,850 440

(Oct) (Oct)

Total annual 100.0 150,000

Sourcc.: St. Paul District of the U. S. Army Corps of !Tgilcers.

April, 1968. Page 2 .
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Visi Lat ion durln- the peak mat(,;l, of July. 1963 .,a ; co;! I)st ed : t

about 39,000 or more thajn 25 pcrccnt of the ;I!Il viol tation. T'1,:l

shows a brui kdown of tot :l an n-i.l, p mnok month, aild p)eak 'y v isitaion

by activitics. Visit;ition for hunt.ing is inciuded with otler viaitatjioi

under the annual category only since this activity does not occur in the

summer months and does not influence cdeterminition of svx-mrno rtime peak

loads. It is estimated that about 65 percent of the total visitation

shown in Table () is generated at or through1 available public-usie sites.

With the possible exceptions of camping and picniiong, the other five

activities cited in Tal-]e , which account for 92 pc-int of the total

participation ore water-related. It seems reasonahtie to conclude that tLhe

higher, stable water level in Pool 10 re;ulti-ng iiam t.he cens truction of

Lock and Dim 10 h ;i h-a _ f Eavo-r le :-pza t an -t -u L' , A LI . L: . ijI

addition the dredge spoil that 1has had a detrim,"tal effect on fihiing

has had a positive valvte for cam:ping and picni I, in g act iv'i :L.S.

Another source of data on sport fishing is a\aiii be hecana at-

tendants at each lock and dam make da)i LvOserv'tons at 3:00 p.m.. each

day throughout the year of thi nu:! r of sport fi shermen ohs -ed from

their work location. Annual data for the most roc,.nr var!; for which

these records are available in Tabl, 7 . The t ;ii, sh) s a wide vr riation

in sport fishermen observed from 1,oc lnd Pan 10 since 1,'63. li','au c

most sport fisherv-eon nluh;rvd fram :i lock and &.;,: are, Oo--;imao& m from tie

dam, most of the fi shcnuei: seen fron Lock and .,t 1t) irc in 1'oi1 11.

Numbers of fisihermn in Pool 1 -- as seen from Lock ild Dam 9 have been

-p!
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nl'i]hlo 7. Nuviiw'r of i i , ' '~ l '~ il ' Vk.*(l ., ;;i

I)y 1I 0 1. 1 A t Lk-;!. , I t :. 1"l-k :'! I 1 c!lll d ': ," , :

of Both Elld19 , X)1 10 (Po. th'-' I lpk cr
N is :i, I pp i ]i, 't, -, 1 _(O - I t)

Year Lock and DI):i 9 Lock and I);im 10

1960 11,997 8,214

1961 10,777 7,693

1962 9,648 8,266

1963 12,208 7,271

1964 11,478 7,315

1965 Not Available Not Available

1966 Not Available Not: Available,

1967 12,404 6,781

1968 1-3,846 6,811

1969 9,187 8,108

1970 10,327 5,750

Note: Counts are made once each day at 3:00 p.m.

Source: U. S. Corps of Engineers data pub] slihd in the
Proceedm i; ef tine As,,!; 1 t It R'_ _l f . e 1' f trh

i'll ssi. ippi River Conser' t iea on :> t. ,c, I Yo0-1 971
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suL)stant i I , i \er,,.IiS,,', 'Tl t I], (Y() Irim 1101. I'! 1 ,; I O ot I 1w of I i ,

i id i ,i e. tc i r e r t i- L (,I implort s1, e of tI is ',o Iand t I (,otire IL ' -

stretch of tlic river as a 'I- eC ';It I (111;11 I'C'SWIf CO.

In terms of impact on sporL fi !h oi the i lm r .atCr level in POau J0

has increased the spawni og areas for f ish. In theory this o[ffers the

pot ent ial for more sport fishing. Hlowve r, tl ,-otent1i;l hoth for in-

creased commerci a]. and splort fish i ng in Pool I ]0 may hc part ialIy off!;c t

by river pollution and turbidity from barge, act ivity in it. Also in re-

cent yeairs improper drcd',e ,,[)OAl p LaI(cment Ihas Clre'l'Ld tl(I' acreag of

available f.ish habitat in Pool 10, and sedimentation a,, al.;o hurt fi.h

habitat -- particularly in arcas b o,' wiln, di:e,;. The re fore, Corps'

operations following the construction of Lock and Dam 9 have had hoth

positive and negative effects on fish (and also waterfowl) habitat in the

pool.

As the water levels in Pool 10 was raised by Corps' operations,

habitat for residential and migrtory watcrbirds was initially increased.

As with fish habitat, improper dredge spoil placement in recent years has

also reduced waterfowl habitat. Th:s suggests the potential for greater

bird hunting adjacent to Pool 10. Some measure of hunting activity in the

pool is shown in Table that notes 9,000 hunting visits to Pool 1.0 in

1963.

Recreational sites along the perimeter of Pool 10 also facilitate

sightseeing, picnicking, hiking, and camping. While non-boating visitors
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to these !;ites m! ,I)ht: be L hir L v.'I wt her Cor );' op-rat- i x. ( xsti d or, t I w

Upper ;Mis ; issippi IOr not, vi rtLLe I ly all Of tIW ari i%' j L i -S alt thV.' it!

by boaturn; are att ributaitblc to Corps,' art iv it !,r!. 1. )Jd t i w), ..i i to rs

to overlnooks at l1ock,; and daims ar no d ire c t ru: Loilt Of Co ips' opc-i iaIons.

Cultural Impacts

ConversationTs Wi th the StaLu Arcl!;,eoc ag 1t s for 1 o,.- and Wi scon si n

(McKu c k anld Frouix:sin, per:sonal comni tlns)c c di i aitcr' e'I d~tnce

of cultural impacts on sites in Pool 10 t1;rotij'h the activi iAos of thec

Corps of Engineers. Diff icul t i(, involved ill idc'nTL ifyx' ;- arcimeolo gici

si tes that wriy have, been affectod 1. orps' cipe ratle(ns', arc, di scussed in

Appendix B.
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NATUi,%], SYS'IENS.q

The unavolidabl e e f ec t,; are a resu t pr iirr ily of the co-I.; LI-u: tion F

the wing and cloe; ng daims anud Dam No. 10. Since tiht, opera tin and main-

tenance activitic- can 1)b modified they will not be Jincludcd in this

section.

Tie three major ,f feta arc: the dcstruction ot terresir .1 hnbitLit

and conversion of a 1it c hahitat - as a rosilt of t' incrca ce in %vat:r

level, the ieductioii in the flow rates of portions of the river, a.d the

modificatlie of th, rate and thc locations of sedjim'ntatjon.

Pool Raise

The fj,.-a ti on of t~hia _ pool bchiad the dam rc.;oj cld in th, dc; -tru cLion

of 7,800 acres of terrestrial habitat. 2,000 acres developed iilkt, lake

area, the remainder became slough area.

Rcdtction in Flow Ratcs

The construction of Dam No. 10 resulted in a decrease in flow rates

in that portion of the channel in which the navigation pool formed. ThIis

reduction in rate resulted in a habitat change from a river-like condlition

to a Lake environment. Fish populations, especially sm,:Ill mouth bass and

paddlefish decreaned since they do best in gravel, run areas of the river.

The plaring of closing dams on side channels reduced flow below the dam

changing the water quality and temperatore of the backwaters.
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The format Lon of the wing dana creatc-d a ser.ie:; of sed imL nt traps

along the main chIiaroe1 and p rod uced an eiv ronment whi cI wi. I cont i nue to

fill in with sediment until the entire area b-hind the wing din! is terres-

trial. The reduction in flow along the wain channel increased the sediment

load deposited in the channel and developed a self-perpetuating problem

which seems to require continued dredging. The broad backwater lakes with

little or no flow act as traps for the finer sediments ; and they Seem to

be filling in wLtLh qilt and cl-tv deposits.

Indirect Ef fcct""

As a result of the improvemnent in na'vigatioil there was an increase in

urban, agricultural, and industrial dvelopment. Thij. resulted in increased

sediments load caused Iy incroasing erosicn, and the destruction of

terrestrial cnvronment by con.,t rcoction o,' road.s and 1b(i i in gs.
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Sin1ce tlw i j,:;,.Inr continuinp, pro)i i i :;t 'ml.n iin ( ,I -ncd i!with

dr d:' spoil, al terit i e .et h ds to al Ivia t.e 1. t coi it i(,n, -Ire

needed. Some al ernatives include the fol owin,.

Dredge whenever the channel depth is reduced by a f L.cd amount, such

as one foot. This would reduce the amount of spoil prod u',,: in a one

year, but it would not reduce the aec1i:,Ulat ion o 'ur a period of t. ire , so

the total spoil deposited would reClain ti e sclme. This .oul d in' e-e the

cost of dredging and might increase tie environiintl 1impact. A major

ptubltnu WiLl Spul is L.. t .ndcncy to credo. riv"" if '

is not stabilized twith vc.eLL:tation. Contizma)i chi,;ition of npoil would

tend to slow up rocoonization of the ,pei01 lmZlk; a Iid Jincroz. e the

tendency to erode. The problem of resuspension of fine particles and

toxic substances which have settle out onto the bottom would be increased

by more frequent dredging.

Dredtge SpHo l sposal Conferences

Survey the proposed dredging areas annually wi th representatives from

BS1W and other interested groups, to determine deposition sites. This is

being done at present and it must be continued as the best first step in

solving the problem. However to be effective the initial survey of bottom

profile and the determination of dredge. sites must be carried out early

.A--. ..
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eno l t:o alIlw f(,r c'ffocL ivo iriput f 1 ,'L i!oti t d uru:p::, '111r. Con-

fereace in 19/3 ho1'd 1iflt, vaklue ;, s i, r- c ific :;iLS h Ld oII IWL'a

developed by tho' Conference date.

E(u I.)1!',L 
' 
t ] provcwt',nq t-g -I--l aLtI Iruveia',Ot

Lengthen spo i1 lines and increa...e po:IT) p capacity to pcrmi t doposi ticn

at greater distances from t:he dredge. It would be lo:esnry to odify

Dredge Thompson, purchase a new dredge or crnt ract for the drcd g ng. TI is

would increase the number and locatien of possible spoil 1i tea, ht in it-

self would not- improve the present situation.

Removal of Spoil from Flood,:1 ; T I

Encourage bencficial uses of drcdg,,ed mn'terials by conununit cs or

industries in the Mississippi Vaol,. Th 1BSlf, V have completed a recent

survey (Anonymous 1.973) which suggests tl:it there is a market. ater worn

sand and gravel makl s the best aIe rca U for cencrete (USD1, 1966r). The

spoil viuld have to be deposited at collection points readily accessible to

surface transportation, or barges for haul ing from the primary deposit site

would be required. On a long term basis this plan of removal from the

flood plain offers the greatest environmental benefit.

Control of Sediment Deposition

Add new structures or modify existing ones to control deposition of

bed load in the channel at locations with ready access to market,- for the

spoil. The present areas of maximum deposition are determined by current

pattern, the sediment load of tributaries, and exist ling wing dams. Current

patterns and wing daims could b' mod ified for the s.pe if it lpo psc of
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Industrial Activiti ks

As summarized in Table 8, the major direct impacts of Corps'

operations on industrial activities are for barge opraLions, comercial

dock operations, and commercial fishing. Table 8 notes that there are

employment implications for each of these three activities but these bene-

fits must be balanced against accompanying increases in sedimentation,

turbidity, and possibly other pollution in the river.

Of special importance in the current energy crisis are the answers

to two questions that relate to barge transportation: How effective is

barge transportation relative to other modes of transportation with re-

spect to:

1. Energy usage?

2. Air pollution?

Because the answers have major resource allocation implications for the

Upper Mississippi River, these two questions are analyzed below in some

detail. In addition savings in transportation costs due to barge movements

are discussed.

Barge Transportation and Energvy sage. Effective energy utiliza-

tion is particularly important due to the present (and probably continuing)

energy crisis. It also affects air pollution which relates directly to

transportation energy consumption.

At present transportation utilizes about 25 percent of the total

U.S. energy budget for motive power alone. This usage has been increasing

- ~ ~-
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at an average annual rate of about 6 percent per year.

In comparing the efficiency of energy utilization between various

transportation modes the term "energy intensiveness" is commonly used.

Energy intensiveness is defined as the amount of energy (in BTU's) needed

to deliver one ton-mile of freight. The following table compares the

energy intensiveness of various modes of freight transportation (Mooz, 1973):

Freight Energy Intensiveness Ratios of E.I.
(BTU' s/ton-mile)

Waterways 500 1

Rail 750 1.5

Pipeline 1,850 3.7

Truck 2,400 4.8

Air Cargo 63,000 126

It is apparent from this table that motive energy is utilized more

efficiently in water transportation than through any other mode of freight

transportation. Therefore under conditions of restricted petroleum energy

availability the use of barging wherever feasible should be encouraged.

Indeed, an increased use of the Upper Mississippi and its tributaries is

likely. Influencing this will be increased shipments of grain out of the

St. Paul District and increased imports of coal and petroleum products into

the region. Exports of grain to other countries and shipm ,nts to other

parts of the U.S. arc expected to increase. Energy demands in the Upper

Midwest are also expected to rise. In addition freight which is now only

marginally involved in barging may shift from other forms of tran,;portation

to the less energy-intensive forms. This shift may also be expected to change

-- *~* '- * * ,,,d.
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existing concepts of the kinds of freight suitable for barging with consequent

impact on storage facilities. In many cases economic trade-offs may exist

between the mode of transportation and the size of inventories considered

to be suitable. If the costs energy rise sufficiently, increased capital

necessitated by use of the slower-moving barge transportation and tied up in

inventory and in storage space may be justified. If this occurs, other

kinds of cargoes presently shipped by rail or truck or pipeline may be

diverted to barge.

In addition to energy conservation, the importance of the Upper

Mississippi as a transportation artery is shown by the burden which would

be placed on the rail system (as 'the major alternative transportation mode

used to move heavy, high-bulk commodities) in the absence of barge traffic

on the river. In 1972 :in estimated 16,361,174 tons of various commodities

were received and shipped from the St. Faul District. Under the simplify-

ing assumption that the average box or hopper car carries 50 tons, this

amounts to the equivalent of 327,223 railroad cars or some 3,272 trains

of 100 cars each or approximately nine trains each day of the year.

Barge Transportation and Air Pollution. Barge transportation also

results in less air pollution per ton-mile than either rail or truck modes.

Diesel engines are the most cormmon power plants used by both tugboats and

railroads. A large percentage of over-the-highway trucks use diesel engines

as well. The diesel engine is slightly more efficient than the gasoline

engine due to its higher compression ratio. Thus, less energy is used to

move one ton of freight over one mile by di e,-e1 th;n by gasol ine ongine,'.
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Among users of diesel engines, barging is more efficient than eith.er rail or

truck, as we have seen. Consequently a smaller amount of fuel is required

to move freight. With less fuel used, air pollution is reduced.

The amount of air pollution caused by either diesel fuel or gasoline

varies substantially only in the type of air pollution. The following

table illustrates these pollution effects (U.S.P.H.S., 1968):

Emission Factor
Pound/l ,000 Pounds/l,000

Type of Emission alons dicsel fuel gallons g:isoline

Aldehydes (tiCtIO) 10 4

Carbon monoxide 60 2300

Hydrocarbons (0) 136 200

Oxides of Nitrogen (1N02 ) 222 113

Oxides of Sulfur (SO 2 ) 40 9

Organic Acids (acetic) 31 4

Particulates 110 12

Based upon the energy intensiveness ratios shown earlier, a diesel

train will produce 1.5 times as much air pollution and a die.;el truck 4.8

times as much air pollution per-ton-mile as a tug and barges. In any event,

no matter which kind of pollutant is of concern in a pa:ticular case, the

efficiency of barging, c,,mparcd with other modes of freight tiansportation

will result in reduced air emissions per ton-mile.

Barge Transportat-ion and Cost- Siving,. A further benefit which can

be attributed to t'he m:iintenance oF na igirion on tlie Ipper Mi!s*.i ;sippi is

- -
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in the savings in tra 11;p, ion co.;ts, particularly for hulk commodities.

Estimates of these sav[ngs have becn made. One of the;e estimates the

savings over the other various least cost alternatives of between 4.0 and

5.4 mills per ton-mile (UMRCBS, 1970). It is generally recognized that

bulk commodities, particularly those having low value-to-weight ratios, are

appropriate for barge transport. Coal, petroleum, and grain that have these

characteristics are examples of such commodities that originate, terminate,

or move through the St. Paul District pools on river barges.

Recreational Activities

Table 8. identifies the variety of recreational activities -- from

boating and sport fishing to sightseeing and camping -- that may be helped

or hindered by Corps' operations. Ideally it would be desirable to place

dollar values on each of the benefits and costs to the recreational

activities cited in Table 8 to weigh against the benefits of barge trans-

portation made possible by maintaining the nine-foot channel. Unfortunately

both conceptual problems and lack of precise data preclude such an analysis.

The nature of these limitations can be understood by (1) looking initially

at a theoretical approach for measuring the benefits and costs of recrea-

tional activities and (2) applying some of these ideas to the measurement

of only one aspect of all recreational. activities -- sport fishing.

Benefits and Costs of Recreational Activities. Theoretical frame-

works exist to perform a benefit-cost analysis of a recreation or tourism

activity. One example is a study prepared for the U.S. Economic Develop-

ment Admini,';trat ion (Arthur 1). Litt le, Inc., 1967). Unfortun;itly even

A -
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this example closes with a "hypothetical benefit-cost analysis of an imagi-

nary recreation/tourism project" that completely neglects the difficulty of

collecting the appropriate data.

Applying even this theoretical framework to the nine-foot channel

project presents both conceptual and data collection problems. For ex-

ample, continuing to operate and maintain the nine-foot channel may hurt

sport fishing because of the reduction in fish babitat. This means that

the total value of sport fishing in the river should not be considered in

the analysis. Rather, only the incremental increase or decrease in sport

fishing attributable to present Corps' operations (not due to the initial

lock and dam construction) should be weighed against those operations; no

estimates are presently available to assess the effect of current Corps'

operations on fish and wildlife.

This raises a second difficulty: How does one measure the total

value of sport fishing on the river in order to start to measure the in-

cremental portion attributable to Corps' operations? For sport fishing

various measures have been identified, each having its own drawbacks

(Clawson and Knetsch, 1966); gross expenditures by the fishermen, market

value of fish caught, cost of providing the fishing opportunity, the

market value as determined by comparable privately owned recreation areas,

and the direct interview method -- asking fishermen what hypothetical

price they would be willing to pay if they were to be charged a fee to fish.

If some average price per fisherman or trip were available, it still

would he pos;ible to asse;s the total vailue of sport fishing in the study
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area only if estimates of the number of sport f:ihermen or nun:b:-,,r of sport

fishing trips were available. In the St. Paul District these (,5timates, are

available through sport fishery surveys for only three pools: Poy]. 4,

Pool 5, and Pool 7. The most recent data available for these pools are

for the 1967-68 year (Wright, 1970): comparable data for 1972-73 have

been collected but are not expected to be published in report form until

about December, 1973.

Valuing Sport Fishing in the Study Area. A variety of studies have

been done on recreation and tourism in Minnesota and the Upper Midwest dur-

ing the past decade (North Star Research Institutue, 1966; Midwest Research

Institutue, 1968; Pcnnington, et al., 1969). For purposes of analyzing

sport fishing and other recreational activities on the Upper Mississippi

River, however, they have a serious disadvantage; these studies are

generally limited to recreationers who have at least one overnight stay

away from home. In the case of the St. Paul District, with the exception

of campers and boaters on large pleasure craft with bunks ,virtually all

river users are not away from home overnight and are omitted from such

studies.

Information is then generally restricted to that available in the

UMRCC sport fishing studies such as those shown below for 1967-68

(Wright, 1970):

Total Number of Value of $5.00 Value at $1.50
Pool Nuinber Fishing Trips Per 'rri Per Trip

4 169,361 $846,805 $254,042

5 51,786 258,910 77,69(

7 63,238 316,190 94,857

• . , *,. ' _ l 
-
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abaed on data reported in the "3965 National Survey of ishilug '1n1d

Hlunting" that the avvrage daily expenditure for Ireshwater sport
fishing was $4.98 per day.

bBased on data in Supplement No. 1 (196/i) to Senate Document 97 that

provides a range of unit values of $0.50 to $1.50 a recrea.tion day
for evaluating freshwater fishing aspects of water resource projects.

Thus the sum of the values of sport fishing given above for these three

pools varies from about $0.4 million to $1.4 million depending upon the

valuation of a fishing trip. Assuming one of these values were usable,

the researcher is still left with the task of determining the portion

(either as a benefit or cost) of Corps' operation-.. With the limited

funds available for the present research and the liulted existing data,

detailed analysis is beyond the scope of the present study.

Similar probl-,,z :re present in cvaluating the o lher LecILcLionai

activities in the study area.

Cultural Sites

No attempt has been made in the present study to place dollar values

on archaeological, historical, or cultural sites damaged or enhanced by

Ccrps' operations. Rather, such sites have merely been idenj-ified, where

existing data permit. However this does not suggest that there is no loss,

there Is an incalcuable loss with distruction of irrep'.:cable sites.

The present uses of the Upper Hississippi River based on the prior-

ities of the Corps responsibilities in the past is heavily oriented to

navigation, with other uses permitted as long as they did not hinder the

primary pos ition of navi::ition.
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As pointed out in t he Main 14,11ort of tlic Upper Miie'piRi ver

Compreliens ive Basin St ud%, the regJin of the jiper Pis s:ii iver in-

cluding Pool 10 is ranked as tho second in the priori ty I i'tin? of

problem areas in the bas in in the period up to 1980. Teprobiem areas

are in water quality, recreation and comimercial inavigation improvemnents,

flood and sediment damag~e and environment p~reservation. This diversity

of problemn areas indicates that single purpose planning is no l-onge,-r a

valid approach to long termi productivity of ani area. Withi Increasing

demand for waiter related r creation it becomes,- increasigly important to

retain a)pf inum quality of the natural setting in regions lie Pool 10

where urban and inldustrinl di stu rbance s have been limited. The IJMRCBS

report located four aesthetic/cultural nodes in pool 10, these are

areas where natural and Cultural resouirces cluster, and indicated that

they were areasil wor thy of prese r:vat iOn and e ne banCLe et . i s i-s the

grea test n1umber Of aestheLtic/cltural1 11o[E's inl al n d liIdual pool in the

St. Paul District.

In planning short termi operai ens and maintenance, it muilst be re-

cogn ized that sediim nt at ion, cannali ration, and (list urhance of natural

sites produces iirrevers [ie changes w..hich effect long ternl product ivi ty

For coiat imeid long, product iv i v and increased stabil ity of the

resources futiire operait lons alnd ma ' int enanceO Carre7d ("Ut inl the 9 foot

c hanniielI pr o te t ini Poe 1 10 inns, t opt i m ie aniil e nhazn ce a 1 I1 fav%,o ra ble faIc to(lr..

This wil1l req i re mod i f i,-,a ioens of the presenit program vhie b is pr imri ly

nay i ot ion or icrut (., Imlt n ,Var1 1 Wi thinl th 11 op kit t Ill Corps; (if
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Engineers Environmental Policy, issued in June 1970, which indicated a

commitment to balance the nation's develIopmental and environmental needs.
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7. IRREVERSIBLE COMTmENT' OF RESOURCI:S WHICH HAV'E BEEN INVOLVED IN THE
PRDJECT SINCE IT WAS IMPLEM1NIED

RESOURCES LOST, INCLUDING LAND USE CINCE"S

The land, materials and labor used in the direct construction of the

Corps' facilities in Pool 10. This includes extensive quarrying in the

area for construction of the wing dams, and closing dans.

The labor and equipment necessary Lor maintenance of both the lock

and dam, and for continued dredging of the channel.

The conversion of 7,800 acres of terrestrial wodl;nd and cropland

into aquatic habitat, converting agricultural land to land primarily used

in recreation. The modification of 36.1 miles of river by manipulation

for navigation inLeresL6; including maintaining water leveJs, decreasing

fluctuation of the upper regions of the pools, and decreasJng species

diversity.

tI
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8. RECONMENDATIONS

DREDGE SPOIL

The continued maintenance of a nine foot navigatinn channel will

require continued dredging to maintain minimum depth in all areas of the

channel. The following actions are recommended to alleviate the diverse

problems arising from dredging.

1) Wotershed Stabilization

Support and promote action on a local or state level to encourage or

require soil conservation and stabilization practicL ; on all watersheds

which drain into impounded rivers or streams. As long as erosion continues

dredging will continue to be a treatment rather than a solution to the

problem.

2) l)red'e Spoil P1 1nxent !1 arn,

Continue and increase the coordination between the dredg-e operator and

the project plonner and the BSP3SW personnel and other i .crested groups

along the river. Util more eff;cient means of disposal are developed,

cooperation bevween the Corps and the. environmcital interests can mitigate

future damage.

Stab ii .at ion of Sanil 1 anksJ'

Conduct studie,; on natural stabilization of spoil banks, to develop

methods of encouraging natural revepetation, and efficiently planting

stabilizing Vgetat lon. This would rotard redeposition of spoil into the

river during higli witeor and impr.ove the acethef ic eflect , and recrcatic ual

potential of spo:ll .qI tes.

..- ~i
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4) Disposal of Spoil Material Outside of Floodplains

All the above are either long term projects (No. 1) or short term

stop gaps (No. 2,3). The only efficient technique seems to be the removal

of materials from the floodplain. We recommend an expansion of the 1973

survey by the BS&; to locate markets for the spoil in the vicinity of

each pool, and further studies to develop efficient techniques for

transporting dred;e spoil to shipping locations.

5) Improvement DLedginF

In response to the expanded role of the Corps to total environmental

interests, rather than just navigation, begin a program of improvement

dredging in Pool 10 to enhance iecreational usage and expand access to

fishing areas. A possible starting list would include: (Master Plan

for Resource Management - Part XTI - Pool 10).

Approximate
mile Crawford County

646 Gordon's Bay - Dredging to opea a channel into Gordon's
Bay.

642 Upper eni of the Ambro Slough - Removal of rock fill
(about 50 ft) and dredging.

636 Sunfish Lake - There is need for dredging of a channel
to deepen the entrances into Sunfish Lake.

633 McGregor Lake - The existing channel into this lake
neels deepening so as to provide access for hunting and
fishing.

Grant Count

629 Lower end of Clen Lake or the upper end (If Wyaiuing ay -
Present ciannel i ,; not adequate for bo.it tr'iffic.

626 Upper end of Catfish Slougli - Dcepen existing channel into
head end of Catfish Slohgh.

623 Fcrry lake -- Iecn entrance.
621 R 1 ailro,dl trc ;h111 o l h , v, ,adv Crc'k - Needs about 150

yards by 20 yird2 of claian, ] it''pve..

.. . ... . .. . .... . .... . * ,.... .. .. . . ..
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616 Ott's Lake - Deepen channel for a distance of 150 yards to
Stateline Slough.

These projects would provide additional or improved access to the ma in

channel and the work would consist of dredging new optonings, enlarging

and deepening existing channels and removing old closing dams.

DAM OPE RATION

Fl inination of Drawdowa in Pool 10

Since the topography of Pool 10 is unique in the St. Paul District,

and since fluctuations in water level are particularly Cdmaging to aquatic

marsh vegetation, fish and wildlife, and since this habitat extend:; to just

above Dam 10 we recommend that serious study be given to the feasibility of

reducing the drawdown to zero. This Limitation is present in Pool 7 and in

several pools in the Rock Island District. If it can be done without

jeopardizing navigation interest, it: would definitoly limprove- the aquatic

habitat in Pool 10.

Nod i f icnt ion of ([perat i on 11 an

A possible alternate approach would be to redesign the operating

plan of Pool 10 and bring it into conformity with the other Pools in the

St. Paul District. The shifting of the primary control point to Clayton

and the resulting stabilization of the water level in the Clayton -

Bagley - Frenchtown lake region which would res:ult should do much to

mitigate the problem of water fluctuation.

COMPILATION ANI) PUBLICATION OF F1i1.) STUJ)I ES

The initial impirc,;:;ion from the litcr.iktoe is that little work has
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been done on the Upper Mississippi River. Investigation reveals a mass of

investigations and reports in mimeograph form that have been circulated

within agencies but are not readily available to the scientific community.

We recommend that the Corps of Engineers in cooperation with the BSF&W

compile this information into a data bank and develop procedures to either

publish it or make it available, with proper safeguards for recognition of

the origin of the work, to interested and qualified researchers. This

present study and the bibliography by Helm and Boland (1972) are important

first steps, but further utilization and coordination of this data must be

encouraged.

Reference

Corps of Engineers. 1968. Master Plan for Resource 1anagement
Part XII - Pool 10. Department of the Army

Helms, Don and Tom Boland. 1972. Upper Mississippi River Natural
Resources Bibliography. Fish Technical Section, Upper ,ississippi
River Conservation Conunittee.
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GLOSSARY

anerobic the lack of oxygen in a particular environmental setting.

benthic the bottom region in a body of water which is too deep for
rooted green plant growth because of lack of light
penetration.

cfs cubic feet per second-velocity of water flow.

humus the surface layer of soil combining partially decomposed
organic matter and mineral particles.

littoral the bottom zone in a body of water which is shallow enough
to receive sufficient light to allow green rooted plants to
survive.

mesic a type of vegetation which develops under ideal moisture

conditions.

plankton microscopic, free-floatinp plants and animals drifting in
the water.

podzolic grey-brown acid soil developing under oak forest. A result of

icachin b ... cr which re,,evs .-oluble minerals.

Thermoline a layer in a body of water where the temperature during the1 sumner drops rapidly (more than I C per meter).

till rock, sand, and gravel deposited by the melting of glacier
ice.

weathering the long term geologic process resulting from the erosion of
the landscape.

-
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9. APPENDIX A
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NATURAL SYSTEMS

Three transects across the valley from the terrace on the east to

the terrace on the west were laid out. Transect A-A' is located at the

upstream end of Pool 10 starting at the pole at end of the tower guide wall,

the permanent location point, and running at an angle of 3100 for 1.87 miles

to the Milwaukee Road tracks on the west side of the valley. (Figures 20,21)

Transect B-B' is located at the primary control point at Clayton,

Iowa. The government light at mile 624.6 is the permanent location point

and the transect runs at an angle of 55.50 for 1.67 miles to the C. B. & Q.

R. R. on the east bank of the river. (Figures 20, 22)

Transect C-C' is located just above Lock and Dam No. 10. The permanent

location point is the light tower at the end of the upper guide wall and

transect runs at an angle of 57.50 for 1.33 miles to the C. B. & Q. R. R. on

the east bank of the river. (Figures 20,23)

In addition two special transects will be sampled to evaluate the

effect of the Wisconsin River on the Pool 10. (Figures 20, 24)
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Transect Z-Z'will cross the Wisconsin Rivor approximately 100 yds.

upstream of the C. B. & Q. R. R. for a distance of .27 miles. Initial

sampling indicated that no discernable effect was apparent with the present

level of investigation, so sampling along the transect was terminated.

Transect Y-Y'will cross the Mississippi just above the confluence of

the Wisconsin River. The permanent location pcint is the government light

north of the Wisconsin River; the transect runs at an angle of 730 a

distance of 1.75 miles to the C. B. & Q. R. R. on the east bank of the river.

Water temperature, turbidity, oxygen, orthophosphate, nitrate, nitrite

and benthic invertibrates was sampled twice between the end of flooding and

the fall. The aquatic macrophytes and the terrestrial vegetation will be

sampled along the four transects.

The plankton was sampled in August at Prairie du Ch''n to compare

present populations with the data recorded by Caltsoff in 1924.

METHODS

In the aquatic sampling the following methods was used:

1) Water samples will be obtained with a 1 liter Kenmerer bottle.

2) Oxygen and water temperature will be sampled using a YSI oxygen

probe Model 51A.

3) Turbidity will be sampled using a htach Model 2100 Tubidimeter.

4) Orthophosphate and nitrate-nitrite will be sampled using the Hlach

Model DR-EL.

4 . a..
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5) Benthic invertebrates will be sampled using a Echman dredge.

The mapping was carried out using a Brunton compass, Sunto inclinometer,

surveyors chain, range finders, and a Herters Fish Finder model 125D for

depth measurements.

Vegetation _Samplng

The sampling of terrestrial and rooted aquatic vegetation in this

project is complicated by several factors. The diversity of the stand

types, their variable size and the repetitive nature of the stands due to

the complexity of the bottomlands. The broad geopraltilc scale and the time

limitations indicate the need for rapid survey methods, and yet the

permanent transects dictate the importance of good base line description

of the communities.

The initial measurements in all cases will be the intercept of the

vegetational zones along the transect. The beginning and end of each zone

will be recorded for use in mapping zonal types. Following this tile

individual types will be sampled, gcnerally at right angles to the main

transect.

The herbaceous terrestrial plants will be sampled in 10, 1/2 by 2

meter quadrats, the long axis running parallel to the river. Only the

presence of species will be recorded in each quadrat to calculate frequency.

No species counts will be made.

Shrub and woody seedlings (trees up to 1 in. in D.B.11.) will be

sampled using 5 qtuadrais I by 5 meters. The herbaccou.v quadrats will be

placed in opposite corners of these quadrat-.
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In forest stands the quarter methnd (Cottam and Curtis, 1956) will

be used. 20 points will be sampled on one or more stratified random

lines at right angles to the transect. Both trees and saplings will

be recorded. The shrub and herbaceous quadrats will be set up at

every four points.

Due to the difficulty in differentiating between silver and red

maple along the river due to apparent hybridization (Ware 1955) it was

decided to consider them a complex and no attempt was made to differentiate

the two species. They will be called Acer sacbarinum in the present study.

The aquatic comnunities, will be samplcd using belt transects 100 feet

long divided into 10 - 1 x 10 foot quadJrats.

RESULTS

The values for water quality (TaIle 9 ) were well below the

pollution guide lines with the exception of phihoih-lte, which regularly

exceeded the FWPCA guideline of .05mg/, in Transects A, B, and Y. In each

case the high readings were in backwiter areas. The turbd tv reading, taken

during stable water conditions in August showed uniformly low value-,.

PLANKTON

Dr. P. Galtsoff in his 1921- survev' of the Mi.ssissipi river (1924)

recorded the following data in the ca,,;t channel of Pr:airic du Chicn on

August 15; plankton volumne - 32 cc/m 3 , Copepoda -- 17, 520 organimim/m 3 ,

Cladocera - 160 organ i sm/ni3 , transparency using a Secchi disk was 17 cm.
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on September 14. The dominant phytoplankton included: Melosira

crenulata, Frai laria crotonens is, Anabaena 2 piroides, and copopods.

Clathrocystis aeruginosa, Microcvstis s. and Aphanizosmnon flos-aquae were

also important.

In a sample taken, in the same area on August 18, 1973 the following

results were obtained: Plankton volumne 4.2 cc/m 3 , Copepoda - 3,571

organism/m3 , Cladocera - 92 organism/m 3 , and a Transparency of 55 cm.

The dominant phytoplankton were Microcystis sp., Nelosira crenulata, and

Anabena flos-aquae.

While it is difficult to base any conclusion on this limited a sample

it would seem that there has been a reduction in the plankton population with

the development of the series of pools resulting from the 9 - foot project.

This is the reverse of what would be expected and would merit additional

investigation to examine if this decrease is, in fact, true, and if so to

evaluate possible reasons for the decrease.

INVERTEBRATES

A comparison of the benthic invertebrates from the upper reaches of th-

pool with those from the inundated region just above the dam indicates that

the flooding has resulted in a marked increase in productivity in the flooded

areas. (Table 10 ) The population distributions from the benthic sample

(Table 12,13shows high (liversity in the C-C' transect with decreasing diversity

as we move north to the A-A' transect where the tubicicidae are the dominant

organisms. Ilexagin ia, the large may-flies, are found in all four transects;

the population in t le A-A' t wlmlee tn ' s lOW in 1 houne ,,n:1mp1 i',g but very

high! in the ug st , when th opu 1 iol col: i ,t d pr imIr J1 y of thL, 11(' e b t ch
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Table 1I..Mussel Fauna Listed in Study.

Fusconain obena (Ebony Shell or Niggerhead)

Mega] onaias g i antea (Washboard)
Ainblera p i cnta (Threc-Ridge or 1Bl1ue Points)
Quadrul a qluadrula (Maple-Leaf)
Quadrul a nodulata (Warty-Back)

Lri to onia verrucosa (BLuckhorn)
Arcidens confri )sus (Rock Pocketbook)
Actinonailas Ji gament ina (M"ucket)

PlagolaI Incol ata (Butterfly)
Ligumia recta (Black Sand-Shell)
Lampsilis ano-dontoidos f. ariodontoides (Yellow Sand-She] 1)
Lampsiiis anodotntoidt.s f-. fall1aciosa (Slough Sand-Shell)
Lampsilis veiltricosa (Ilocke tbook)_
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this season. The finger nail clams, Sphaerium are primarily found in

the lower part of the pool, at Transect C-C'. Extensive populations of

these clams were found on exposed mud flats in transect A-A' where Lhey

died when the high waters of the spring floods receeded. The abundance

of the tubificidae, and the isopod Aselius, commonly associated with

pollution, seem to be correlated with the abundant layers of organic silt

which covers the bottom of almost all of the back water sites. This is

especially true at the A-A' transect where a silt accumulation of 1.9 feet

has occured since formation of Dam #9 (Figure 18 ).

AQUATIC MCROPHYTES

The aquatic macrophytes, both emergent and submerged (Table l4 and 15 )

show similar patterns to that found in the benthic invertebrates. The two

lower transects C-C'; and B-B' have several diverse stands of submerged

aquatics. The stands are found in transect C-C' on the submerged islands

which rise within 2 feet of the surface. At the B-B' transect the extensiv,

areas in the inner backwater sloughs are dominated by a diverse community

including; wild rice, coontail, white water lily, and the duck weeds.

Sago pondweed and Potomogeton nodosus are abundant in many of the stands.

Only one site at the Y-Y' transect supported submerged aquatics at the

time of our sampling due to thf. low water level, however a week later

the extensive mud flats of emergents were covered with a foot and a half

of water and had a limited community of submerged aquatics. If this type

of fluctuation is typical, it may account for the lowered diversity at this

transect. There were no stands of submerged aquatics at the A-A' transect,

the excessive s;iltation apparently has prevented the development of this
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Figure 18. Bottom profiles of Northern Transect.
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Table 14.

Emergent Aquatic Commnunities

Clayton Prairie du Chien 1.ynxville
D D E E A-B A-B I-A E-F

East Center

Bidens beckli 10

Carex sp. 20

'~Cephalzenthus occidentalis P 10

Juincus junc'us 10 100

Leersia oryzoides 100 90 90

Leb-na minor 80 100 30 100 100

Polygonum coccincum 20 40

Pontederiia cordata P 20

Sagittaria gramin'a 10 100 100

Sagittaria 1atifoiia 40 100o 50 100 100 100 100

Scirpos fluviitilui 60 10 100

Spargan jum eurycarpum 70 100

SpIrodella polyrhiza 80 100 30 100 100

Typha angustifolla 60

Woiffla columbinnn 100

Z1~.inia 90
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Table 15.

Submerged Aquatic Communities

Prairie du
Guttenberg Clayton Chien

A B C D C D E1  E2  E3  E4  D

Brasenia schreberi P 14 30

Ceratophylum demersum 10 40 43 50 78 80 75 50 100 80

Elodea canadensis 2 25

Heteranthera dubia 7 30 78 83 4 100 25 50 20

Leeria oryzoides 25
Lemna minor 3 67 56 100 100 100 100 25 30

Nelumbo lutea 10 90 14 17 75 50 20
Nymphaea odorata 20 25
Ntmphaea tuberosa 3 56 90 100 25 100

Potomogeton crispus P 40 43 17 26
Potomogeton foliosus 5 30 50 25 100
Potomogeton illinoensis 2
Potomogeton nodosus 15 60 78 100 13 50 50 50 10
Potomogeton pectinatus 28 40 43 67 4 70 100 30

Sagittaria graminea 100
Sagittaria latifolia 33 100
Spirodela polyrhiza 2 36 67 56 100 100 100 100 25 50

Utricularia vulgaris 50

Vallisneria americana 63 30 14 30

Wolffia columbiana 100 100 100
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community. The steep banks in this region also limited the emergent

community to narrow bands along the waters edge.

The initial increase in emergent vegetation described by Green (1947)

has not persisted in the northern reaches of Pool 10, and at present seems

to be restricted to the lower 1/3 of the pool from the Clayton-Bagley area

south to Dam #110.

TERRESTRIAL VEGETATION

The terrestrial community is primarily composed of wet mesic stands

dominated by silver maple or elm. (Table 16 ). They occur on the raised

levees or islands above the normal pool level. The density of trees averages

218 trees/acre and the saplings average 95 saplings/acre. The great

similarity of the stands is shown by the ordination based of the index of

similarity 2w (Beals, 1960, Bray J. and Curtis, .1957) (Figure 19 ). The
a + 6

river birch and swamp white oak typical of the upland border is found only

at the western edge of the Y-Y' transect, this type has been eliminated in

many areas due to the agricultural and industrial development of the first

terraces. The development of the willow-cottonwood type is restricted

since the regulation of the pool has eliminated the periods of low water

during the summer which normally is required for the initiation of re-

production, especially the cottonwood. (Lindsey, et. al. 1963). This lack

of low water may also be a factor in the poor reproduction in the wet mesic

woodlands. The low snpling populations would limit the recovery of these

stands from any reduction in the overstory. The prevalence of dutch elm

descase in the general area poses a particular threat, especially since

elm is the dominant sapling in the majority of the stands.



178

0 C~0

4))

UON

00

0

C
00
Et

0

00

o~x



179

It was not possible to calculate the coverage of the various stand

types in Pool 10 since only a limited portion of woodlands of the pool

have been plotted and identified in the resource management plan, and re-

cent aerial photos of the normal pool were not available to plot the data.

The understory was limited, especially in the northern section of the pool.

The species with a presence of over 50% are Leersia virginica, Menispermum

canadense, Rhus radicans, and Viola sp. The lack of understory in the

A-A' transects and the low density or absence of Rhus radicans in the

Y-Y' and A-A' transects were noted. Since there was an extended period

of high water in 1973 it is difficult to decide if this lack of understory

is atypical, and a result of the particular conditions this year, or if this

is the basic pattern. If it is, it would be interesting to evaluate if this

also is a result of the maintainance of water levels, with the elimination of

the lowered levels of the late summer. (Table 17)

The absence of previous data to use in comparison limits the con-

clusions which are possible in the present study. H1owever future studies,

using this data base should be able to evaluate some of these problems.
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Table 17. Herbaceous Frequency in Woodland Stands Along Transects.

Prairie du Chien Clayton Guttenberg
VI VII Ix II III IV V I

Arisaema dracontium 10% 30% P 10%

Asclepias incarnata 10%
Asparagus officinalis P

Bidens sp. P 10%
Bidens coronata 30%
Bidens vulgata P 10%

Carex sp. P 90%
Cuscuta sp. 30% 40%

Echinocystis lobata p

Geranium maculatum 20%

Hedeoma pulegiodes 40%

Iris virginica 10% 40%

Laportea canadensis 10% 60% 70% 40% 30%

Leersia virginica P 100% 30% 50% 80% 90% 30%
1Lonicera dioica 10% 10%

.ysimachi celiata 100%

Menispermum P 60% P 80% 20% 100%

Onoclea sensibilis 10% P

Parthenocissus inserta 10% 20%

Pilea pumila 40% 30% 60%

Polygonum coccineum P 30% 30%

Phus radican 10% 20% 60% 70% 50% 50%

Smilax herbacea 20% 40% 10%

Smilax hispida 20%

Solidago gigantea P 100% 10% 30% 10%
Sagittaria latifolia 20%

Thalictrum p

Viola sp. P 10% 10% 10% 50% 10%

Vitis vulpina P 30% 50% 10%

Xanthilum strumarium P

____ ____ _ I
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10. APPENDIX B: ARCHAEOLOGICAL BACKGROUND INFROMATION

Studies in the late 1800's: The Lewis and Hill Survey

Present considerations

Minnesota

Background
Impact on prehistoric archaeological sites
National Register of Historic Places

Wisconsin

Early archaeology
Recent archaeology
Future studies
National Register of Historic Places
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10. APEDXB: ARCHAEOLOG;ICAL BACKGROUND INFORMATION

Arcaeoogial nd istricsites of importance consist of such diverse

elements as prehistoric village sites, petroglyphs (rock pictures), burial

mounds, log cabins, forts, and so forth. Sites of significance may date

from thousands of years ago to very recent times. Interest in studying

elements of human history also varies as much with the times as interest

In studying elements of natural history.

STUDIES IN THE LATE 1800's: THE LEWIS AND HILL SURVEY

Fortunately for our study now there was a strong interest in the late

19th Century in burial mounds; a massive study was pursued for approximately

20 years by Alfred J. Hill and Theodore H. Lewis. The extent of their work

is best understood by examining a few of their manuscripts, a few samples

of which are reproduced in this report. In 1928, Charles R. Keyes wrote of

their accomplishments:

"The great extent of the archeological survey work accom-
plished by Lewis and Hill cannot be appreciated except through
an extended examination of the large mass of manuscript material
that has been preserved. This consists approximately of the
following forty leather-bound field notebooks well filled with
the original entries of the survey; about a hundred plats of
mound groups drawn on a scale of one foot to two thousand;
about eight hundred plats of effigy mounds (animal-shaped
mounds from Minnesota, Wisconsin, Iowa, and Illinois) on a
scale of one foot to two hundred; about fifty plats of "forts"
(largely village sites of the Mandan type) and other inclosures
on a scale of one foot to four hundred; about a hundred large,
folded tissue-paper sheets of original, full-size petroglyph
rubbings with from one to six or more petroglyphs on each;
about a thousand personal letters of Lewis to Hill; four bound
"Mound Record" books made by Hill and in his handwriting*.
eight large, well filled scrapbooks of clippings on archeo-
logical matters made by Lewis; numerous account books, vouchers,
and other miscellany...
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"A single sheet of summary found among the miscellaneous

papers of the survey, apparently made by Lewis, is eloquent
in its significance. Tabulated by years and place of entry
the mounds alone that were actually surveyed, reach a grand
total of over thirteen thousand--to be exact, 855 effigy
mounds and 12,232 round mounds and linears...

"The survey is quite full for Minnesota, where work was
done in all but three counties of the state, resulting in
records of 7,773 mounds, besides a number of inclosures...
much information was also gathered from the river counties
of Iowa, Nebraska, Kansas, and Missouri. In Wisconsin the
survey touched more than two-thirds of all the counties, mostly
in the field of the effigy mounds in the southern half of the
state, where the records supply detail for no less than 748
effigies and 2,837 other mounds. Iowa was explored most
fully in the northeastern counties as far south as Dubuque,
yielding data on 61 effigy mounds, 553 other mounds, and sev-
eral inclosures, .. .the survey yielded its richest results
in Minnesota, the eastern parts of the Dakotas, northeastern
Iowa, and the southern half of Wisconsin.. ." (Surveys were
also conducted in the Dakotas, Manitoba, Missouri, Nebraska,
Kansas, Illinois, Indiana, and Michigan--in all, eighteen
states. )

"The strength of the survey consists, first of all, in
the dependability of Lewis as a gatherer of facts.., he
worked as a realist, measuring and recording what he saw with
painstaking accuracy and unwearying devotion... And the fact
that these surveys were made at a time when a large number
of mound groups that have since disappeared, or all but dis-
appeared, were still intact, gives the work of Lewis and Hill
an incalculable worth... So far as Iowa is concerned, some-
thing like half of the antiquities of the northeastern part
of the state are recoverable only from the manuscripts of the
Northwestern Archeological Survey..."

A typical description of the reporting format followed by Lewis and

Hill Is reprodeuced here:

(IN: MOUNDS IN DAKOTA, MINN~ESOTA AND WISCONSIN)

3. OTHER MOUNDS IN RAMSEY COUNTY, MINNESOTA.

At the lower end of the Pig's Eye marsh already m~ntioned,
there stood (April, 1868) an isolated mound, not situated on
the bluffs, but below them, near their foot, at the highest
part if the river bottom on the sloping ground half-way between
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the military road and the road-bed of the St. P. & C. R. R.,
then in course of construction, and distant about three hun-
dred and fifty feet southward from the culvert on the former.
It was in a cultivated field, and had itself been plowed over
for years; yet it had still a mean height of six and a half

feet; its diameter was sixty-five feet. The top of it was
only thirty-one feet above the highwater of the Mississippi,
according to the levels taken by the railroad engineers.
The location of the mound, according to U. S. surveys, was on
the N. 1/2 of SE. 1/4 of Sec. 23, T. 28, R. 22, and about one
mile north of Red Rock landing. Mr. J. Ford, one of the old
settlers of the neighborhood, said that a man named Odell had,
some years previously, dug into it far enough to satisfy his
curiosity, as the discovery of human bones clearly proved it
to have been built for sepulchral purposes.

7. MOUNDS AT PRESCOTT, WISCONSIN.

At the angle formed by the confluence of the St. Croix
and Mississippi rivers, on the eastern bank of the former,
is the town of Prescott, Wisconsin. On May 13, 1873, three
hours' time was employed in making such reconnaissance sur-
vey as was feasible of the mounds which stretch along the
bluff on the Mississippi there. The smallest of them was
about twenty-five feet diameter and one foot high, and the
largest fifty-six feet diameter and fLour feet high, as nearly
as could be then ascertained.

Pictographs were common on caves along the Mississippi River bluffs.

Lewis and Hill recorded their locations and frequently the pictures them-

selves. Although specific reference was made to them in Houston, Winona,

Washington, and Ramsey counties in Minnesota and Alamakee and Clayton

counties in Iowa, it would be unwise to assume that they were limited to

these locations.

Captain Carver, in 1766-67 explored a cave (in present day Ramsey County)

as being of "amazing depth and containing many Indian hieroglyphics appear-

ing very ancient." The cave, called by the Dakota "Wakan-teebe", became a

popular tourist attraction in the 1860's. Railroad construction was respon-

sible for its destruction by the 1880's.
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PRESENT CONSIDERATIONS

I The difficulty, then, is not the absence of records of significant

sites, but rather that records of thousands of sites exist. And although

archaeologists have resurveyed some of the sited, vast areas have not been

checked since the original surveys. The farmer, in the course of clearing

and farming his land, is chiefly responsible for the destruction of the

sites, and most of the sites have by now been destroyed.
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ISCONSIN

Early Archaeology

Increase A. Lapham recorded the results of Wisconsin archaeological

research which he began in 1836 in The Antiquities of Wisconsin, published

in 1850. Although his work was extensive and continued until his death in

1875, if focused on areas other than the Mississippi River Valley. He

described sites along the Mississippi River as far north as the La Crosse

River; then concluded: "Only an occasional mound was observed along the

valley of the La Crosse River; and it is believed that no works of any

considerable extent exist above this point on the Mississippi." See Figure 1.

A review of the publications of Lapham, Robert Ritzenthaler, and Charles

E. Brown reveal that Wisconsin archaeological and historic sites, especially

burial mounds, were extensive.. The number of mounds in Wisconsin were esti-

mated to number 15,000. Sites occurred on and near the shores on nearly every

stream and lake. In addition to burial mounds, "sites of native villages,

camps and workshops; plots of corn hills and garden beds; enclosures;

burial places and cemeteries; refuse heaps and pits; cave shelters;

shrines; pictograph rocks; boulder mortars, sources of flint, quartz,

quartzite and pipestone; lead diggings; copper mining pits; stone heaps

and circles; cairns; and trails" are of interest to the Wisconsin archaeo-

logist. Burial mounds, village sites, forts, and pictographs are found in

the Mississippi River Valley. See Figure 2.

Recent Archaeology

An important discovery was made in 1945 by two Mississippi River fisher-

I
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men who "saw some arltfacts projecting from the bank which had been under-
~cut by the action of the River." The "Osceola Site's in Grant County is

* located two miles south of Potosi on the Mississippi River bank. (NW 1/4

of Sec. 14 T.2, N. Range 3, W. of 4th Principal Meridian). Excavation of

the burial wound revealed copper implements, as well as projectile points

and banner stones. The copper implements provide evidence of the presence

of Indians belonging to the "Old Copper Culture" who probably arrived in

the State about 3000 B. C.

The site had been damaged, however, by rising river water. Ritzenthaler

who described the site in 1946 stated:

Up to 8 years ago this was the bank of the Grand River, but
the installation of a dam at Dubuque raised the water and
widened the Mississippi at this point. . . . Test pits re-

vealed that the burial pit extended about 70 feet along the

bank, and was about 20 feet wide at this time, but it must
have been considerably wider originally judging from the
amount of material washed into the river.

No mention was made abcut intended future disposition of the site. Ritzen-

thaler also mentioned that another site, Raisbeck, in Grant County had been

excavated, but he did not give an exact location. Other mounds were located

on the Mississippi River bluffs above Potosi and were mentioned in the 1927

edition of Scenic and Historic Wisconsin.

Dr. Freeman stated that an extensive survey of sites was conducted in

Crawford County when the St. Feriole Island buildings were recommended for

inclusion in the National Regist'r of 11istoric Places. St. Feriole Island

was originally a prairie between the Mississippi River and the bluffs of

Prairie du Chien. It contained many burial mounds which were not effigy shaped.

I.I
i

* -n,!~--. --*.~ . a
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An article in 1853 by Lapham stated that the mounds "are so near the river

that their bases are often washed by floods." During the highest known

flood--1826--only the mounds could be seen above the surface of the water.

The first fort was built on an Indian mound, as were several French homes.

Lapham stated that the mound was excavated but that no remains were found in

it. He did note some remains of an "American fort taken by the British in

the War of 1812." Lapham, in visiting the mounds in 1852, found them "almost

entirely obliterated due to cultivation and the light sandy nature of the

materials."

In Pepin County, Ritzenthaler reported the existence of an Indian

Village site, 2 miles east of Pepin, along a wide terrace to the Mississippi.

Pepin is also mentioned as the site of French forts including St. Antoine,

built in 1686, above the mouth of Bogus Creek. In Trempealeau County, Nicolls

Mound, the Schwert Mounds, and the Trowbridge site have been excavated.

Perrot State Park in Trepealeau contains Indian mounds and the site of a log

fort erected by N. Perrot, a French explorer, in 1685-6. Indian mounds are

also preserved in La Crosse.

In an article published in 1950, "Wisconsin Petroglyphs and Pictographs"

Ritzenthaler enumerated the existence of the following petrographs. He did

not specify their exact location. Their condition had been unchecked since

1929. Exact location and current condition should be checked with the state

archaeologist. In Vernon, La Crosse, Crawford, and Trepealeau Counties,-

sandstone and limestone cliffs and caves with petrographs were recorded.

Larson Cave in Vernon County contained petroglyphs described as being in
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excellent condition in 1929, Samual's Cave, La Crosse County, containing

petroglyphs and pictographs was first investigated in 1879--and was still

in excellent condition in 1929. Galesbluff, La Crosse County, contained

petroglyphs carved on soft limestone. Nearly all of the petroglyphs in

Trempealeau County in the Trempealeau and Galesville rock shelters have

been destroyed--either by road builders, erosion, or tourists. Pictographs

were described by L. H. Bunnel in 1897, "a short distance above Praire du

Chien." Ritzenthaler did not report their present condition.

Future Studies

Dr. Freeman mentioned specific sites which have been flooded are

located on Lake Pepin, at Trempealeau, and at Wyalusing. In the limited

time available, this author could not locate any current publication

describing the extent or present condition of sites known to have existed

in Wisconsin. The Wisconsin Archaeologist, if reviewed issue by issue,

would reveal considerably more data on the above mentioned sites, as well

as other, perhaps more important, sites. However, lack of time precluded

that examination. An examination of that publication, a review of the files

in the historical society, and on-site visits would be required before one

could be assured of an accurate analysis of the present condition of the

sites.

National Register of Historic Places

In 1966, the National Historic Preservation Act was passed. It pro-

vides for comprehensive indexing of the properties in the nation which are

significant in American history, architecture, archaeology, and modern culture.
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'the Register is an official statement of properties which merit preservation.

The only Wisconsin archaeological or historic bordering the Mississippi

or St. Croix rivers listed in the Register is in Crawford County on St.

Feriole Island in the Mississippi River, at Prairie du Chien.

Astor Fur Warehouse, Brisbois House, Dousman Hotel, Second Fort Craw-

ford, Villa Louis

All of the above structures are remains of the early establishment

of Prairie du Chien as an early fur trade, steamship, and railraod center.

They were constructed between 1808 and 1864 and most are still under pri-

vate ownership.
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IOWA

According to Marshall McKusick, Iowa State Archaeologist, there were

perhaps 30,000 Indian burial mounds in Iowa. Most of them lay on prominent

f ridges or bluffs along all of the rivers and larger streams. The mounds

occur in clusters or groups; a single site sometimes contains more than

100 mounds. Mounds are in three forms: conical (round), linear( long),

and effigy. The effigy mounds are large, elaborately shaped animal forms

which may measure as many as 100 feet across.

Early Survey Work

The original survey work on Iowa mounds was conducted in the late 19th

Century by Lewis and Hill. Records detail legal location by township, range,

and 1/16 sections; thus locations are recorded to the nearest 40 acres.

Nearly all of the sites have subsequently been destroyed by farming.

In Alamakee and Clayton Counties, 132 and 44 archaeological sites

respectively have been surveyed. These sites contain effigy mounds which

were built along the Mississippi River bluffs and on the river flats. The

Effigy Mounds National Monument in Alamakee County, just north of McGregor

has been created to preserve the effigy mounds on the Mississippi River

bluffs. Only by checking the site locations filed in the Archaeological

Laboratory, University of Iowa, Iowa City, and by on-site inspections could

we determine exactly how many sites are or were found along the river flats

(and thus subject to damage by the Corps of Engineers).
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Charles R. Keyes, in an article about the Hill-Lewis archaeological

survey (1928) wrote:

". Lewis visited on May 4, 1892, the 'prairie,' or
terrace, on which stood the village of Harper's Ferry in Ala-
makee County, Iowa. This area is rather level and extends
along one of the secondary channels of the Mississippi for

about three miles, with a width between the river and the bluffs
of from half a mile to a mile. He found nearly all of the
terrace under cultivation and made an actual survey of onlyI five mounds, four bear effigies and one conical mound. He
did, however, make a count of mounds still discernible and
he entered his count in a penciled note: This group consisted
of 107 tailless animals (s) (probably bear mounds), 67 birds,
98 embankments that were probably animals, 154 embankments
(linear mounds) and 240 round mounds the largest of which is
now about 6 feet high. Total number of effigies in sight in-
cluding surveyed, 671. Add 229 small round mounds (estimated)
that have been destroyed by cultivation makes a total of 900
mounds of all classes. This note may be the record of the
largest mound group ever erected by the prehistoric inhabitants
of America. On August 20, 1927, the writer walked over the en-
tire extent of this terrace and was able to count only eighteen
mounds, a few even of these rather doubtful. The soil of the
terrace is quite sandy, and once deprived of their covering
of vegetation and put under the plow the mounds disappear in
a few years."

Recent Studies

McKusick reports that very little substantial excavation of Iowa effigy

mounds has been completed. He mentions in Men of Ancient Iowa that Ellison

Orr excavated a bear effigy mound which is ipart of a group known as Brazells

Island Mound Group, located on an island in the Mississippi River opposite

Harper's Ferry in Alamakee County. More recently excavations were conducted

in the Sny Magill Mound Group in Clayton County and in Mound 2 of the Harvey

Island Mound Group, also in Clayton County. Petroglyphs (rock carvings) were

found by Lewis and Hill on the sides of rocky outcrops which are most common

along the Mississippi River bluffs in Alamakee and Clayton counties. Sites
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mentioned by Lewis and Hill and later rechecked by Ellison Orr were found

I to have weathered badly, or to have disappeared entirely (due to their

being on sandstone). Rock slides protected a few sites by sealing them off

and thus preventing weathering.

Future Studies Needed

McKusick mentions other archaeological sites found in Iowa: camps,

villages, forts, cemeteries, fish dams, and rock quarries. Individual site

records would have to be checked and on-site visits made to determine which

sites were located along the Mississippi and whether or not Corps of

Engineers activity specifically affected any of them.

National Register of Historic Places

In 1966, the National Historic Preservation Act was passed. It provides

for comprehensive indexing of the properties in the nation which. are signi-

ficant in American history, architecture, archaeology, and modern culture.

The Register is an official statement of properties which merit preservation.

The only site on the river in Iowa listed in the Register is:

Effigy Mounds National Monument - located in Alamakee and Clayton

Counties, three miles north of Marquette, Iowa. The National

Monument preserves traces of Indians living there about 1000 years

ago. It is an area of 1,467 acres divided by the Yellow River which

flows into the Mississippi. It is most significant for its effigy

mounds which provide information on the burial customs of pre-

historic and historic Indians. Further information on the area

is found in the Iowa report.
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